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Office of the State Board of Health, 

State House, November 1, 1904. 

To Sis McceUency the Governor and the Honorable Council: 

I have the honor to present herewith the eighteenth report of the 
State Board of Health. 

Respectfully submitted. 
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REPORT, 



An official report, such as is required by the Public Statutes, can rep- 
resent in only a general way the work done and results accomplished. 
We have always maintained that educational methods were of the first 
importance in the work of the board, and for many years have depended 
almost entirely upon such a course ; but now, and for nearly four years 
past, the board has had facilities, through the establishment of its 
laboratory, to make original investigations, which have already been of 
inestimable public benefit, and which is elsewhere in this volume quite 
fully reported upon. 

Along what may be termed educational lines are included, first, a large 
and constant correspondence with local authorities and private citizens 
regarding general sanitary work, or specific and individual cases, concern- 
ing which information or advice is desired. In no instance has such a 
request been ignored ; but, on the other hand, careful consideration has 
been given each case. 

Further, whenever local problems arise in connection with sewerage, 
water supplies, contagious diseases, etc., making it necessary so to do, 
a representative from the state board of health makes a personal investi- 
gation, giving such advice as seems best in the case. 

The duties of the state board of health, under the Public Statutes, are 
many and somewhat varied. It constitutes a department of vital statis- 
tics, and a board of commissioners of lunacy, the work of these two 
departments being represented by separate and special reports to the 
Legislature. 

Vital Statistics. 

All sanitary calculations are based upon vital statistics. Without them 
health officers would be groping in the dark so far as the results of their 
work are concerned. Sanitary legislation ^ould be largely of a hit-or-miss 
character. Scientific methods could not be formulated for the suppression 
of disease. The importance of a given malady as a cause of death could 
not be determined — in fact, vital statistics are the measure by which we 
gauge and weigh, with approximate exactness, the movement of a popula- 
tion; whether increasing or diminishing, the mortality from different 



97420 



VI 



STATE BOARD OF HEALTH. 



causes, the effect of seasons, climate, occapation, locality, and other 
en\7ronmeiits upon which the health of individuals and commanities 
depends. 

Deductions from statistics of this kind, to be of greatest valne, must 
cover a series of years and embrace large aggregates. The statistics of 
a single year reveal the facts as they exist at that time, but that, in itself, 
would be of but little ser\dce without like statistics for previous periods 
for comparison. Hence it is that the Registration reports, so apparently 
uninteresting and unin\dting with their masses of figures, become indis- 
pensable in the study of all the great problems of public health, and,, 
incidentally, many material interests. 

We are fortunate in ha^-ing a system of registration that is very 
accurate and complete, and without it the facts herewith presented would 
not be available from any source. 

A calculation of the population of Xew Hampshire for each of the past 
twenty years, except census years, has been made by computing the rel- 
ative increase in population between decennial census years, and it has. 
been found to be approximately correct. Upon this basis, the population 
of the state of New Hampshire for the year 1902 was 418,888 and for 
1903, 422,538. 

It is upon these figures that all percentages to population for the past 
two years have been ba^ed. 

The number of births, marriages, divorces, and deaths for the years 
1902 and 1903 are given in the following table : 



1902. 


1903. 


Increase. 


8,249 

4,061 

482 

6,649 


8.318 

4,004 

518 

6,969 


69 


36 
320 



Decrease. 



BirtbH.... 
MarriafceH 
DlvorceM . 
DeatbH. . . . 



57 



The proportion of births, marriages, divorces, and deaths to each 1,000 
of the population for the two years mentioned was : 



Year. 


Births. 


Marriages. 


Divorces. 


Deaths. 


1902 


. 20.04 


9.69 (couples) 


1.15 (couples) 


15.87 


1908 


. 19.68 


9.27 


1.22 « 


16.49 



It will be seen that there was a marked increase in the number of 
deaths in 1903 over the number reported in 1902, an excess of 820. 
Notwithstanding this, the death-rate for the entire state for the year,. 
16.49 per 1,000, was the lowest, with one exception (the previous year 
ever reported. 
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Deaths from Certain Specified Causes. 

In the following pages are given some facts concerning the so-called 
" communicable " diseases, together with a few others that are worthy of 
careful consideration, and which, although belongmg to the class consid- 
ered as communicable and preventable, have not with our present knowl- 
edge been brought within control, as, for instance, pneumonia, influenza, 
bronchitis, etc. These diseases appear to be dependent to a certain ex- 
tent upon climatic conditions, as well as subject to other influences. 



Diseases. 



1902. 



1903. 



Increase. 



Decrease. 



Pneumonia 

Tuberculosis (consumption) 

Diarrbcea and enteritis (cliolera infantum) 

Diplitlieria 

Croup 

Typhoid fever % 

Innuenza 

Scarlet fever 

Wliooping cough 

Measles 

Smallpox 



618 

569 

291 

136 

26 

72 

51 

4 

31 

19 

6 



686 

530 

328 

77 

25 

H6 

80 

9 

81 

18 



68 



37 



14 

29 

5 



39 



59 
1 



6 
6 



Consumption (Pulmonary Tuberculosis). 

Pulmonary tuberculosis, which, since civilized communities have kept 
records, has stood at the head of the list of causes of death, destroying 
more lives than plague, cholera, yellow fever, smallpox, or any other dis- 
ease that has terrorized man, and which until within a very recent time 
has held supremacy in New Hampshire as a cause of death, is being very 
gradually conquered, its last year's mortality being less than ever before 
reported. 

Not only is this true of our own state, but in all other states and coun- 
tries where people have been instructed and efforts made to restrict and 
prevent it, a like diminution in its mortality is shown, all of which, were 
there no other proofs, demonstrates that it is a controllable disease. 

The fact that consumption is being slowly suppressed under present 
methods is no reason why every effort known to science should not be 
put forth to reduce its mortality to far lesser proportions — as might be 
done. 

For the past 20 years the annual death rate from pulmonary tubercu- 
losis has been over 700, while for the year 1903 it was 530. The favora- 
ble exhibit herewith shown should not overshadow the fact that consump- 
tion is a far greater menace to life than all our epidemics, since it destroys 
nearly twice as many lives annually as typhoid fever, diphtheria, scarlet 
fever, measles, and smallpox combined. And although it is one of the 
preventable and controllable diseases, yet comparatively little concerted 
effort has been made to stay its ravages. 



STATE BOAED OF HEALTH. 



The table herewith ^ven shows the nnmber of deaths from consump- 
tion reported annually for the past 20 years, together with its mortality 
by age periods : 



Dtatia from contumption (paimonon/ tuberetdogii) it 
yeart, by ageperiodt. 



New Kampthire far twenty 



Tears. 


Total. 


2 

s 


S 




9 

S 


s 

s 


S 

2 
S 


e 

2 
3 


S 

S 


S 
1 


1 




BBS 

8B6 
TOT 

BM 


ea 

36 

sa 

42 


88 
B7 


133 
200 

tea 

183 

iss 


14S 
IM 

160 
13B 

)B0 

IDS 
120 

1S4 


sg 
u 

SG 
S£ 
70 
M 

BO 

76 

ss 


i 

CO 
46 

« 


71 

45 
IB 

ss 

M 

49 


1 

ea 

31 


1 
IS 


19 


























10 






















































i*.08a 


767 


IKO 


88O0 


27M 


1687 


im 


1107 


MS 


247 









It will be seen that during the time embraced by this table there were 
14,036 deaths from consumption. It should also be borne in mind that 
these figures do not include aU the deaths due to tuberculosis, since if the 
mortality from tubercular meningitiB, tubercalar hydrocephalus, tabes 
mesentcrica, scrofula, Pott's diseaae, lupus, and other tubercular condi- 
tions were added, the total would be considerably larger than the number 
given. 

The reduction in the mortality from consumption during the past 20 
years is vividly shown in the diagram : 
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In the year 1884 24.10 pereoQB to each 10,000 of the population died of 
conaumptton, while in 1903 the rate was redaoed to 12.&4. 

The eSect of the first wave of the grippe epidemic in 1890 upon tlte 
mortality from conBumption is shown ia this chart. 

If we divide the twenty years, 1884-1903, inclusive, into five-year 
periods, and average the mortality for each groap, the result shows a 
marked and progressive decrease in the death rate from the disease for 
each successive period, and when represented in diagram shows at a 
glance the progress that has been made toward the suppression of the 
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Decrease in the death rate from consumption in New Hampshire from 

1884 to ^903 — Fii^ year periods. 
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If we calculate the mortality for this period in round numbers, by mean 
annual average, we have for 1884-'88, 808 ; 1889-'93, 728 ; 1894-'98, 678 ; 
1899-1903, 592; percentage of decrease, 26.48; mean annual percentage 
of decrease, 1.32. 

Deaths from consumption by age periods is shown in a foregoing table, 
and exhibited by percentages in the chart here inserted. 

Unless sanatoria are provided for the treatment of indigent tuberculus^ 
patients and for those who have not the means sufficient to secure proper 
treatment, it is not to be expected that the rate of decrease in the mortal- 
ity from this disease which has been shown can possibly be maintained. 
In all probability the diminution which has taken place has been largely 
among the so-called better classes, or, in other words, among the more 
prosperous, and perhaps more intelligent, part of the community. It is 
these persons who are better informed and pay more attention to sanitary 
progress, and who, moreover, have the means at their command to enable 
them to do so. To reduce tuberculosis to its lowest terms, sanatoria become 
a necessity. 
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Cftart showing deathg in New Hampshire from consumption per each 10,000 poptilalion 
of the tame age period, for tuients yean— 1884 to 1904, inelmive. 
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It should be noted that the rates given are computed upon the popula- 
tioii of the given age period. It will be seen that the period least suscep- 
tible to the disease is between one and ten, while the greatest is between 
twenty and thirty, closely followed by the period between seventy and 
eighty. In other words, the greatest liability to contract the disease ia in 
persons between twenty and thirty years of age, and the next most liable 
period is between seventy and eighty. 

The tremendous mortality of this disease among pei'sons in the prime of 
life merits the careful consideration of all who are studying this disease. 
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Diagnan thowing proportwn of deatht from pulijwmai-^ eonsumption to deaikg from all 
othertXMieBiriNewHampshirebetweenAeagetofforty and fifty yean, for a period of 



huenty yearn — ISSi to 190S, tneltaive: 



Between forty and fifty there was 
a total of 8,1^64 deaths from all causes, 
1,687 of which were credited to con- 
enmption, equal to 18.03 per cent., or 
one in every five deaths. 



Wbit«-AU other caases. 
If we make our calculations on the entire period, twenty to fifty years, 
we find that 30.16 per cent, or one death in every three and a fraction, 
was due to pulmonary consumption. 

Pnedbionia. 

Pneumonia is an infections disease, acnt« in its character, and has 

become the most prominent cause of death in New Hampshire, as it has 

in many other sections of the country. For the past six years the annual 

mortality from this disease has been greater than that from consumption. 

Morialiiy from Pneunumia in Neui Hampthirefrora 1883 to 190S, inchmw, by aga. 
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During the past 20 years, 1884-1903, inclusive, there were returned 
13,339 deaths from this cause. The years of greatest mortality from this 
disease were 1892 with 890 deaths, and 1900 with 942 deaths, both these 
years being at the height of the greatest epidemics of influenza or grippe 
that have occurred. 

The diagram herewith given is a graphic illustration of the variation in 
the mortality from pneumonia from year to year, showing the number of 
deaths to each 10,000 of the population. 

Ikf^i in New Hampikire fron 
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The last biennial report of this board, in discussing pneumonia, said : 
"The question of the prevention of pneumonia is more difficult to solve 
than that pertaining to some of the other communicable diseases. The 
aged, particularly, should guard against sudden changes in temperature, 
and should not expose themselves to such vicissitudes as will in any way 
shock the system or impau' its normal resisting powers. In pneumonia 
the sputum should be disinfected, the mouth and throat kept clean and 
the most careful precautions taken against the infection of others. Disin- 
fection of the room after recovery or death is, at least, advisable, and in 
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the event that several cases occur in the same family, complete disinfec- 
tion of the premises should be performed." 

Studies which have been made since the above was written confirm 
these observations and emphasize the importance of carrying out the sug- 
gestions made in the most complete and thorough manner in every case 
of this disease. The effect of climatic conditions, temperature, etc., is 
shown in the fact that far the greater mortality occurs during the colder 
months of the year, while in the summer months its mortality is compara- 
tively low. 

By months the number of deaths from pneumonia was as follows: 
January, 2,067; February, 1,621; March, 1,786; April, 1,628; May, 
1,188; June, 571; July, 330; August, 284; September, 356; October, 
647; November, 892; December, 1,451. 

Influenza. 

This subject is an interesting study, not only in itself, but particularly 
in connection with the increased mortality at certain periods from pneu- 
monia and consumption. The following table gives the number of deaths 
from influenza or grippe from 1884-1903, a total of 1,724. Its fluctuations 
are exceedingly marked. The greatest mortality occurred in 1892, when 
there were 331 deaths. For many years prior to 1890 it was scarcely 
known among the causes of death, but since that year its annual mortality, 
although flunctuating widely, has been considerable. 

The second year of its greatest mortality was 1900, with 183 deaths. 

A glance at the table herewith given shows the annual variation in the 
number of deaths from pneumonia, corresponding with the years of great- 
est mortality from grippe. 

It has been further noted that the first wave, so to speak, of this dis- 
ease, in its epidemic form in 1890 increased to a marked degree the num- 
ber of deaths from consumption for that year, the increased mortality 
being represented, probably, by cases of so-called " quick " consumption. 

It will be seen, therefore, that influenza is a disease of serious propor- 
tions, far more so than is represented by the number of deaths reported 
directly from it. 

Deaths from influenza in New Hampshire for twenty years, 1884 to 1903, 



Years. 



No. of 
Deaths. 



Years. 



No. of 
Deaths. 



Years. 



No. of 
Deaths. 



1884. 
1886. 
1886. 
1887. 
1888. 
1889. 
a890. 



3 
6 
6 
9 
6 
4 
88 



1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897. 



143 
831 

91 
121 
121 

47 
ISO 



1898. 
1899. 
1900. 
1901. 
1902. 
1903. 



61 

170 

188 

189 

61 

80 



Grand total. 



1,724 
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Diphtheria (and Ckoup). 
Diphtheria and membranouB cronp are now known to be one and tbe 
same disease, differing only in manifeBtationa ; croup ia, therefore, 
incladed in the figures herewith given. During the paat twenty years, 
1884-1903, inclnsive, there were returned 3,204 deaths from this disease, 
or an average of 160 annnally. In only one year since 1892 has the 
average been reached. Of the total number reported for the period 
named, 1,068 were returned as croup, which is exactly 38 1-3 per cent, of 
the total deaths classed as diphtheria. In other words, croup, or the 
laryngeal form of diphtheria, caused one third as many deaths as were 
returned under the term " diphtheria." 

Diagram Ehomng deaths in New Bdmpihire fntm diphtheria (and croup) per 10,000 
population for SO yean ending Decen^er SI, ISOS. 



Year 


1 


i 


i 




1% 


1 


s 


§ 


g 


3 


i 




S 


^^ 


3 


1 


s 


1 


1 


Deaths per 

J 0,0 00 
Population. 


<^ 


o. 


a 


s 


?- 


9 

•o 






v 




Z 


|>3 




0- 


■H 




5 


-c 


T< 




















































A 






























7.0O 










'\ 






























b.SO 








^\ 
































L.CO 












\ 




































\ 






> 


































































H-.io 








































f:0 




J 








































































A 




3.0 






















^ 




\ 
































\y 










V, 


. 




/ 




\ 


2.00 


































J 







The diagram herewith inserted shows the number of deaths to each 
10,000 of tbe population for each year from 1884 to 1903, inclusive. 
It will be seen that since 1892 there has been a marked decrease in the 
mortality from this disease. It is not at all improbable that the use of 
antitoxin since that time has been a powerful factor in this reduction. 
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Typhoid Fever. 

Although the mortality from typhoid fever fluctuates more or leas from 
year to year, it is gratifying to note that it is being gradually reduced, 
and, notwithstanding some local outbreaks that might have been avoided, 
the mortality from this disease in 1902 and 1908 was the lowest ever 
returned in the state, the number being 72 and 86 for these years, 
respectively. 

The cause of this gradual suppression of typhoid fever is due chiefly, 
and we might aay almost wholly, to the improved condidon of public and 
private water supplies. To what extent the work of the State Laboratory 
of Hygiene, in pointing out several hundred dangerous and suspicious 
source of water supply, has been contributory to the reduction of typhoid 
fever during the last three years, since this work has been in progress, is 
a point which, although not provable, is worthy of consideration. 

During the past 20 years there have been returned 2,467 deaths from 
typhoid fever in this state, or an annual average of 123-f . The diagram 
herewith inserted shows the number of deaths to each 10,000 of the living 
population for each year of the period named. 
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By age periods, the number of deaths were as follows : Between one 
and 10, 258 ; between 10 and 20, 556 ; between 20 and 30, 693 ; between 
30 and 40, 306; between 40 and 50, 190; between 50 and 60, 142; 
between 60 and 70, 141; between 70 and 80, 111 ; over 80, 37; age not 
Btated, 33. The rate per 10,000 of the living population of the same age 
period is graphically shown in the diagram. It will be seen that the 
greatest liability to the disease is in persons between the ages of 20 and 
30 jears, and from that period rapidly falls to the 60-70 period, after 
which there is a gradual rise for the remaining life periods. 

Diagram ihovnng death Tate ta each J0,000 population of the same age period. 
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SCAKLET FevEK. 

In 1902 only four deaths were returned from scarlet fever in New 
Hampshire, and in 1903, nine deaths, these figures being the lowest ever 
reported in this state during its registration period. 

The annual average number of deaths from this disease for the past 20 
years was 31, the total number for that period being 623. 
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Diagram showing deathtfrom tcarlet fever in New Hampshire, per 10,000 popvlatio-: 
for SO year), ending December SI, 1903. 
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The diagram herewith given shows the number of deaths to each 
10,000 of the population for the years given, and . vividly illustrates its 
annual variations. A local epidemic, uncontrolled, makes a marked differ- 
ence, as illustrated under the year 1901, from the epidemic in Eeene 
-which resulted in 20 deaths. 

The low general mortality from scarlet fever is doubtless due to meth- 
ods of isolation and disinfection now carried out by local boards of health, 
and were it not for such precautions a much greater death rate would 
probably result. The mild, unrecognized, " walking" cases are the most 
prolific source of the spread of the infection, and are, by their very 
nature, beyond the control of health authorities. 

Smallpox. 

At the time of going to press with this report there is not a case of 
smallpox in Kew Hampshire, and has not been for several months. 
During the past two years there were reported to the board by local 
health officers 720 cases of smallpox, as against 636 cases for the two 
preceding years. It will, therefore, he seen tliat in four years we have 
had in N'ew Hampshire 1,356 cases of smallpox that were reported to the 
State Board of Health, while it is quite possible that there may have been 
aa. occasional unreported case. 
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The mild type in which the disease prevailed is evidenced by the fact 
that of this great total there were only 13 deaths. 

The protective value of vaccination has been demonstrated during this^ 
outbreak in a most emphatic way. It is a fact that the person who keeps- 
well vaccinated will not contract smallpox, and that if once successfully^ 
vaccinated, even in childhood, the danger of contracting the disease is. 
exceedingly small. 

Nearly all these cases doubtless exposed some vaccinated persons to* 
the infection of the disease, and yet a case of varioloid seldom occurred.. 
The board of health of Manchester, in handling 162 cases of smallpox ia 
1893, found but one case of varioloid. 

The protective power of vaccination is so well proven that there ought 
to be no controversy, whatever, as to its value. 

Following is a table showing the towns in which smallpox occurred 
during the two years ending November 1, 1904, with the number of cases^ 
in each : 



Smallpox in New Hampshire for two years ending November i, 1904. 
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Measles. 





In 1902 nineteen deaths were returned from this cause, and in 1903: 
thirteen. During the past 20 years there have been reported in this state 
396 deaths from measles, an annual average of 19-|-. By age periods, for 
the 20 years, the mortality was as follows : Under one year, 127 ; one to- 
five, 170 ; five to ten, 28 ; ten to fifteen, 12 ; fifteen to twenty, 15 ; twenty 
to thirty, 12 ; thirty to forty, 11 ; forty to fifty, 4 ; fifty to sixty, 7 ; sixty 
to seventy, 3 ; seventy to eighty, 3 ; over eighty, 1 ; age not stated, 3. 
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Whooping Cough. 

For the years 1902 and 1903 there were exactly 31 deaths each year 
Irom whooping cough. Of the 62 deaths, 44 were infants under one year 
of age. No deaths among adults were reported from this cause. 

Heart Disease. 

Under this term, which in some respects is a misnomer, are returned 
more deaths than from any other disease except consumption and pneu- 
monia, and in an occasional year these relative positions have been trans- 
posed. In 1898 heart disease ranked first as a cause of death in this state ; 
in several years it ranked second ; in a number of years third, and in one 
j'ear fourth in order of fatality. The following table shows the number 
of deaths from this cause from 1884 to 1903, inclusive, with rate for each 
j^ear, and also the average rate by five-year periods. It will be seen, 
when viewed in groups, that there has been a slight increase in each suc- 
ceeding period. 

Deaths from heart disease, I884 to 1903, 



Years. 



Number 
of deaths. 



Bate per 10,000 to estimated population. 



1884 

1885 

1886 

1887 

1888 

1889 

1880 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

Total 




14.12 
13.51 
13.98 
15.01 
15.61 

16.09 
16.08 
16.05 
14.89 
15.64 

16.63 
17.65 
16.28 
16.14 
15.30 

16.79 
16.56 
16.66 
16.73 
17.67 



I 



Average rate for five years, 14.43. 



* Average rate for five years, 16.15. 



> Average rate for five years, 16.87. 



» Average rate for five years, 16.89. 



Cancer. 

The reported general increase in cancer in many states and countries 
renders this subject one of vital importonce, and especially so considering 
the nature of the malady. It is gratifying, however, to learn that apparent 
progress is being made in the investigations of this disease, which leads 
one to believe that ultimately its true cause may be, found and possibly a 
successful method of treatment. Scientific study is now being made of 
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this dJBeaee in laboratories equipped with every facility and all that money 
can do, and it is not improbable that great results may be accomplished. 

Table showing deaths in New BampsMre from cancer for twenty yean. 
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The above table gives the number of deaths from cancer in New 
Hampshire for the past 20 years. Its steady increase, only slightly fluc- 
tuating, is noticeable, and ia vividly illustrated in the diagram, which 
shows the number of deaths from this cause to each ten thousand of the 
population for the years given. During this period there were returned 
5,210 deaths from this disease, or an annual average of 260+. By ag© 
periods the deaths were as follows : From one to ten, 19 ; ten to twenty, 
21 ; twenty to thirty, 65 ; thirty to forty, 283 ; forty to fifty, 643 ; fifty to 
sisty, 1,119; sixty to seventy, 1,376; seventy to eighty, 1,167; over 
eighty, 461 ; age not stated, 56. 
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Apoplexy. 
This is another cauee of death that merits cossideration on account of 
its slightly increasing proportiona. The diagram illustrates this increase, 
Tchich has been almost constant daring the 20 years of our accurate regis- 
tration period. 

The table is inserted for the purpose of showing the total number of 
deaths from this cause and also the age period of the decedents. 
Ikathifirom apoplexy by age periods, 1884 to 1903, tncdwi'ir. 
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Brigiit's Disease. 

This is one of the most serious chronic diseases with which we have to 
contend. A somewhat startling increase in its mortality should mark 
this subject for sjieclal study by physicians and sanitariana. The cause, if 
preventable, as it doubtless is to a greater or less extent, should be pointed 
out as a matter of public instruction. Some of our ablest writers place 
over-eating, especially of meats, first in the tbt of causes. Perhaps, as 
contributory causes, should be considered adulterated foods and those to 
which preservatives have been added, the use of alcoholic liquors, lead in 
drinking wafer, hereditary influences, irregular habits with nerve tension 
— in fact, everything that continuously impairs or disturbs the normal 
functions of digestion, assimilation and elimination may probably be con* 
sidered either as predisposing to, or actually causative of, kidney degener- 
ation. 

The actual progress tliat the disease has been making is more graphic- 
ally illustrated in the diagram herewith given, which shows the number 
of deaths from it to each 10,000 of the population from 1884 to 1903, 
inclusive. 
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That its actual mortality, as well as the ages of decedents, may be 
studied, the following table is given. 

Deathi/rmn Blight's ditetue by ageperiodt, IS84. to 1903, tnclimve. 
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Incbeasutg and Decreasing Causes of Death. 

In tlie foregoing review of some of the specified causes of death we 
have shown that there has been a marked diminution in the death rate of 
□early all of the so-called contagious and infectious diseases, which les- 
sened mortality has doubtless been due to intelligent preventive and 
supervisory methods employed in dealing with these diseases. 

On the otlier hand, some of the more prominent causes of death, the 
mortality from which is increasing from year to year, have been exhibited 
for the purpose of calling espedal attention to these facts, with a view to 
developiog an interest in the subject, and in means and methods of oon- 
trolliag, as far as possible, their ravE^ea. 

The gratifying feature found in a review of the entire field, so far as 
the causes of mortality are concerned, is, that notwithstanding the greatly 
increased death rate from certain diseases, the total mortality of the state 
was never so low as at the present time. If the increased death rate in 
the certain diseases referred to were not offset by a more than con-espond- 
ing diminution in other maladies, the death rate for the state would be 
increasing, instead of decreasing, as it is. 
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The Indigent Insane. 
As a board of comraisaioners of lunacy, we have transferred to the New 
Hampshire State Hospital, for remedial treatment, daring the period cov- 
ered by this report, 307 patients, while the whole number receiving sudi 
treatment, including those jireviously committed during the two yeara^ 
was 369, and at the close of the period represented, September SO, 1904, 
there remained at the State Hospital under remedial treatment by order 
of the board, 208 persona. During this period a fraction over 15 per cent, 
of the cases were discharged recovered. In this connection the following 
table may be of interest : 

The fMoviing thoio» the number of commitmerili, dUchargai and deafhe of itaane persone 
at the iniliiutions named, during the year ending September 30, J904, ako (Ae number 
qfinmatee remaining at these ijatituiions at the latter date, as shown by the recordt of 
the board. 
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The number of insane peraona at the aeveral institutions in the state 
on October 1, 1904, was larger than ever before reported. The number 
returned for each year since the creation of this board is as follows : 1889, 
634; 1890,057; 1891,674; 1892,670; 1893,629; 1894,684; 1895,712; 
1896, 72r); 1897,730; 1898,733; 1899,764; 1900,760; 1901,768; 1902, 
786; 1903, 759; 1904,826. 

Local Boaeds of Health. 

Tt has been the dm of the State Board of Health to keep in close toach 

with tlie local boards throughout the state, and to give them all the aid 

and information possible in matters pertaining to their official duties. 

Many letters, circulara, pamphlets, etc., are distributed to this end. 
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Copies of sanitary laws, placards, blanks for reports, etc., are forwarded. 
from the State Board. Special advice is given in all diflScult matters- 
confronting local boards of health, when requested, and occasionally an 
inspector is sent to assist them. 

While this volume is in press a School of Instruction for Health Officers, 
and Sanitary Conference is being held. The following programme shows, 
the t epics being considered, while the discussions that follow, and the^ 
numerous questions asked in connection with the execution of sanitary- 
work make such a conference of great value to local health officers. 

PROGRAMME. 

Wednesday/, December 14^ 1904^ Moryiing Session, 11 o'clock, 

1. Calling meeting to order, by Granville P. Conn, M. D., president. 

State Board of Health. 

2. Announcements, by Irving A. Watson, M. D., secretary State Board 

of Health. 

3. Address of welcome, by His Excellency, Hon. N. J. Bachelder, gov«- 

ernor of New Hampshire. 

4. Paper, "Some Erroneous Ideas about Water Supplies and Water 

Works," by Robert Fletcher, Ph. D., C. E., president and engineer 
Hanover Water Works, member State Board of Health. 

5. Discussion. 

Afternoon Session, December H, 2,30 d^clocJc, 

6. Paper, " Some Thoughts on Sanitation," by G. P. Conn, M. D., presi- 

dent State Board of Health. 

7. Paper, " Duties of Boards of Health in Suspected Cases of Smallpox,"* 

by George Cook, M. D., Concord. 

8. Paper, " Examination of Milk Supplies," by Carl O. Seaman, inspector- 

of milk, Manchester. 

9. Discussion of papers. 

Evening Session, December H, 7,30 o'clock, 

10. Paper, « The Duties of Health Officers," by Henry D. Holton, M. D.^ 

secretary Vermont State Board of Health, Brattleboro. 

11. Paper, " The Adulteration of Food Products " (with specimens, etc.),. 

by H. E. Barnard, B. S., chemist State Laboratory of Hygiene, Con- 
cord. 

12. Discussion of papers. 

Evening Session, December 15, 7.30 o'' clock, 

19. Paper, " The Tuberculosis Problem, and Some Suggestions in Dealing- 
with It," by Edward O. Otis, M. D., president Boston Association for 
the Relief and Conti'ol of Tuberculosis, Boston, Mass. 
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20. Paper, " The Open- Air Treatment of Consamption " (illustrated with 
the stereopticon), by Frederick L. Hills, M. D^ assistant superin- 
tendent New Hampshire State Hospital, Concord. 

"21. Discussion. 

Friday^ December 16^ Morning Session^ 9£0 o*clocJc. 

22. Announcements, by State Board of Health. 

23. Unfinished business. 

24. New business. 

25. Questions and answers. 

Water Supplies. 

The work now being done by the board in the direction of better pro- 
tection for public and private water supplies is large, as will be seen by 
43pecial reports elsewhere. The importance of this work is beyond calcu- 
lation, in that it places a safeguard about the health of communities. 
Many sources have been found to be polluted to a dangerous extent and 
have been closed ; other supplies have been pointed out as suspicious, and 
in these cases efforts are being made to secure water from better sources. 
Many samples from 'summer-resort localities have been analyzed, and no 
efforts are spared in this, and in other directions, to protect the health of 
the summer visitor. 

The most notable instance of the abandonment of a dangerous water 
8up])ly and the substitution of another of undoubted quality was at Little- 
ton, a special report upon which may be found on page 107. 

It is the purpose of the board to analyze samples from all the public 
water supplies of the state at least once in four months, and to this end 
the cooperation of the management of such supplies is solicited. 

The Chlorine Map. 

Nearly every portion of the state has been covered by careful succes- 
sive analyses of unpolluted waters, for the purpose of determining the 
normal chlorine in the uncontaminated waters of every town in the state. 
It is necessary to have such data in order to calculate the significance of 
the amount of chlorine found in public and private water supplies. Had the 
«tate not been covered in this manner and the facts secured, it would be 
impossible to determine whether a given sample of water did, or did not, 
have an excessive amount of chlorine. If found in excess of the normal 
amount, it points to pollution from some source or other, which is gener- 
ally easily traced. In some cases it also serves as a warning of danger, 
which should be heeded. Its significance, therefore, is important, and for 
this reason it became necessary to make the investigations to determine 
the normal chlorine. 
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The Sanitary Bulletin. 

The Sanitary JBnUetin has been issued quarterly for the past five years, 
and it is believed to have accomplished an educational purpose that more 
than justifies its publication. It is a medium through which the State 
Board of Health reaches local authorities and the public in a manner that 
could not be done without means of this kind. Some of the recent issues 
have contained reports upon the analysis of foods at the State Laboratory 
of Hygiene, which has already done much to prevent the sale of adulter- 
ated and fictitious foods in this state. The aim has been to place these 
reports in the hands of every dealer in the state, and to that end as com- 
plete a list of wholesalers and retailers as it is possible to obtain is kept as 
a mailing list. 

The fact that this publication is accepted as second class matter makes 
it possible to distribute it widely with small expense. 

Records Copied, and in the Office of the Board. 

The earlier records of births, marriages and deaths were returned to the 
state upon large sheets, which were folded and tied up in packages and 
packed away, and therefore inaccessible for reference purposes. 

The Legislature of 1901 passed a joint resolution providing for the 
indexing of these records. Upon considering the question it was decided 
that the most feasible way to make them serviceable was to have each 
record copied upon a card by itself, and to file them in the same manner 
that similar records in the past few years have been. Five clerks have^ 
therefore, been employed for several months upon this work, and it is now 
gO nearly completed that the services of four of them have been dispensed 
with, and the remainder of the work will soon be finished. 

Up to the present time 250,169 individual records have 'been copied 
and filed, and thus made available for immediate reference. There are 
now on file in the department of vital statistics in the vicinity of probably 
750,000 to 800,000 individual records of births, marriages and deaths 
which have occurred in New Hampshire. 

It is needless to say that these records are frequently consulted and 
that in many instances they have proven to be of great value. Many of 
them constitute the only record of the case in existence. Means to pro- 
tect these valuable records from fire should be provided without unneces- 
sary delay. 

The Treatment of Indigent Consumptives. 

The last Legislature appropriated $5,000 for each of the years of 1903 
and 1904, for the purpose of providing remedial treatment for indigent 
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<5on8umptives. This work has been carried out by the State Board of 
Charities and Correction, with the usual satisfactory results that come 
from sanatorium treatment. 

The report of the board referred to shows that 46 patients received 
treatment under the provisions of the act referred to, 45 being treated at 
a sanatorium in New Hampshire, and one in a similar institution in New 
York. Of the 45 referred to, when discharged, 8 per cent, were arrested 
cases, 74 per cent, improved and l8 per cent, unimproved. Only five of 
these cases when received were in the incipient stage of the disease, while 
the remainder were nearly equally divided between well-marked and 
advanced cases. 

The 'fact that so excellent results were secured from this class of cases 
must be considered, in the light of former experience with the disease, as 
Temarkable, and, further, as one more among the many proofs that sanato- 
rium treatment is far in advance of any other in its results. 

For further statistics and details concerning this work reference should 
be had to the rieport above referred to. 

•Sulphate of Copper in the Destruction of Alg^ in Wateb 

Supplies. 

Considerable interest has recently been aroused in a report by George 
T. Moore, physiologist and algologist in charge of laboratory of plant 
.physiology. United States Department of Agriculture, on experiments 
with sulphate of copper in the destruction of fresh water algae. 

These microscopic plant growths, at certain times of the year and in 
•certain waters, produce a fishy taste and an objectionable odor, and it has 
been found to be a serious problem to deal with them. 

In the experiments referred to the amount of sulphate of copper used 
varied with the conditions, the character of the aquatic plants, etc., but 
approximated one part to one million parts of water to be treated. 

Other experiments of this kind carried on in different parts of the coun- 
try have been generally successful. Enough has been accomplished of a 
satisfactory nature to lead to the belief that the agent will prove to be of 
•great value when the essentials to success are fully understood and com- 
plied with. 

In this volume will be found a report on the treatment of the water 
supply of Hanover by tliis method. In these experiments one part sul- 
phate of copper to four million ])arts of water, was the proportion, as 
nearly as could be estimated, and the results were most satisfactory. 

Prof. II. N. Kingsford, who made the experiments, states that in his 
opinion the gi'oatest, and i)raetlcaily the only, danger in employing this 
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treatment is its destructive effect upon fish, and that in no case should it 
l>e used without iirst becoming familiar with the bottom of the reservoir 
or pond. In Professor Kingsford's opinion th^ failures reported have 
been due to unfamiliarity with the particular case to be dealt with. 

We suggest that this matter is worthy of consideration by all water 
<5ompanies whose supplies are rendered objectionable by the growth of 
algae. 

Laboratory of Hygiene. 

The very large amount of work done in the State Laboratory of Hygi- 
-ene is quite fully reviewed in this report. The work of the chemical 
department has been largely devoted to the analysis of water supplies and 
iiie investigation of food products, and in these directions a large amount 
of labor has been accomplished. The same remarks are applicable to the 
bacteriological department. It will be seen that the investigations which 
have been made have been many and of inestimable value in connection 
with the diagnosis of tuberculosis and diphtheria. The interpretation of 
bacteriological examinations is not, in some cases, so thoroughly under- 
stood as is desirable. Upon these points we would refer to page 221, 
ooncerning the interpretation to be placed upon results in the examination 
of sputum, and to page 228 upon similar points in connection with diph- 
theria. 
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EXAMINATION OF WATER SUPPLIES. 



In the report of the State Board of Health for 1901-1902 is included 
under this title a discus&ion of the sources of water supply of the state, 
the results of the analyses made at the Laboratory of Hygiene, and the 
methods employed in collecting and analyzing samples. The work has 
been continued during the past two years along similar lines, although 
the constantly widening field has brought new problems and suggested 
new ideas for study. 

It has been the desire of the laboratory to make analyses of all public 
water supplies at regular intervals, and in that way to keep under a con- 
stant supervision the quaUty of these waters, that are the only supplies of 
more than half the people of the state. In making these ai^alyses we 
have had to depend upon the owners and superintendents of the water 
works to collect and ship us the samples, and as in many cases the impor- 
tance of the work has not been understood by them, it has been impossi- 
ble to make as frequent examinations as are desirable. 

We have done enough, however, to establish fully the fact that all 
water suppUes, no matter how pure they may appear, are liable to con- 
tamination, and need frequent analyses as a protection against pollution 
from unknown sources. In several instances we have discovered signs of 
a pollution that when investigated disclosed a serious condition of the 
water. It will be our policy in the future to make analyses of all pubUc 
suppUes at least four times a year, and if the conditions are at all unusual 
or unsatisfactory, as frequently as is necessary to determine the true 
quality of the water. 

Since the establishment of the Laboratory of Hygiene we have made 
sanitary analyses of water whenever requested to do so by owners and 
users of supplies. As a result of this unconditional policy we have been 
compelled to analyze very many samples from sources that were not ex- 
posed to pollution and whose purity was unquestioned. 
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While the value of such analyses may be considerable to the owner of 
the supply who has a personal pride in having his spring or well pro- 
nounced " pure," they are of little importance in removing sources of in- 
fection and disease and do not concern the public health in any way what- 
ever. We have therefore decided that in the future all requests for anal- 
yses must be made either by local boards of health or at the advice of a 
physician, and that no waters will be analyzed unless accompanied by a 
satisfactory explanation of the reason for the request. 

During the past two years 1,577 water samples have been analyz^. 
In order to show clearly the results of these analyses we have prepared 
the following tables and diagrams, which represent in a graphic manner 
the general character of our water supplies : 



Diagram No. 1. — Showing total number of water supplies examined, and the sources 
from which they were derived, 

1577. Total number of supplies examined. 

947. Well supplies. 

414. Spring supplies. 

104. Pond supplies. 

112. Stream supplies. 



Diagram No, 2, — Showing total number of public water supplies examined, and the 
sources from which they were derived, 

266. Total number of supplies examined. 

96. Stream supplies. 

90. Pond supplies. 

48. Spring supplies. 

82. Well supplies. 
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Diagram No. 3. — Showing vesulh of examinationi of water supptief 
1577. Total number of STtjiplios examined. 



20S. Donbtfol. 

718. Bad aad doabtfnl considered ii 



Diagram No. 4. — Shoimng resullx of e.mmiiiationi^ ofprivulc water mppliea 
1311. Total number of supplies examined. 



Doobtful. 

Bad and donbtf ni considernd ir 



Diagram No. S.^-Showing retulU of examinaliona of public water auppliei 
280. Total nnniber of supplies examined. 



4. Bad. 
I 

16. Donbtfnl. 



Bioffram No. 6. — Shinmng resulti of examinations of private well avppliet 
915. Total number of well supplies examined. 



^141. Doubtful. 

t 
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Diagram JVb. 7. — Showing renulln of e-caminatiunn nf jirh'ide xjiring suppliei 
Total number of spring snppliea examiued. 



43. Doubtful. 
309. Total number of good supplies, ignoring the presence of lea 



Ditgrnm Ni>. S. — ShoiBini/ reudls of ej:amiTVUkin» of ptiiid mijijMei 
104. Total number of pond HupplicH examined. 



3. Biid. 
■ 
13. Doubtful. 



Diagram No. 9, — Shoming rfisiilln of i^raminatifins of ulream supplii;/ 
112. Total number f>f atream supplies esamiued. 



4. Bad. 
10. Donbtfnl. 



L 



Of the waters from the 1,577 sappHes examined, 864, or 54.1 per ceiit.t 
were of auch quality as to be above suspicion, and were reported as good ; 
607, or 32.1 per centT were n-ithout doubt polluted and unfit to driak ^ 
and 206, or 13.8 per cent., were neither good enougli to be included in th& 
first class, nor polluted to such an extent as to make them wholly unfit 
for use. This last class, which we will call doubtful, includes waters that 
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have received poUutioii in the past but at present are not being contami- 
nated, or, if so, by only small quantities of fitered sewage. 

To make the comparison more clearly seen, and since somer or later the 
doubtful waters will become polluted, let us consider but two dasses of 
water, good and bad. Then of the 1,577 waters we find 864, or ^.1 per 
cent., good, and 713, or 45.9 percent., bad. 

But this table includes all waters analyzed, among which are 266 sam- 
ples from public supplies ; 92.5 per cent, of which were good, 1.5 per cent, 
bad, and 6.0 per cent, of doubtful quality. Since such a great proportion 
of the public supplies are pure, the addition of these figures to those of 
the private supplies makes the latter appear more satisfactory than they 
really are. 

Deducting analyses of waters from public supplies we find that of 1,311 
private supplies, 618, or 47.1 per cent., were good ; 503, or 38.4 per cent., 
were bad, and 190, or 14.5 per cent., were doubtful ; or, classing bad and 
polluted waters together, 693, or 52.9 per cent, of the supplies examined, 
were bad. 

The percentage of pure supplies is somewhat lower than that given in 
the last report, for the reason that included in the list of bad waters are a 
great many supplies that were condemned because they contained large 
amounts of lead, but which, if free from lead, would be of good quaUty. 

We have made another classification based on the sources of these 
waters, and considered them as surface, spring, and well waters ; and since 
the surface waters received were of two classes we have further subdivid- 
ed this source into pond and stream waters. One hundred and four pond 
waters were examined and 89, or 85.6 per cent., were found to be potable, 
or, in other words, of good quaUty for drinking purposes ; 3, or 2.9 per 
cent., were bad; and 12, or 11.5 per cent., were doubtful. It is true that 
several of the waters classed as good contained an excess of vegetable mat- 
ter during a portion of the summer, but this condition is only temporary y 
and usually produces no ill effect. * 

Of 112 stream supplies, 98, or 87.5 per cent., were of good quality; 10 
or 8.9 per cent., were doubtful ; and 4, or 3.6 per cent., were bad. 

Very few private supplies are obtained from ponds or streams, and the 
figures given above apply, with but few exceptions, to the public supplies. 

Of 366 spring sources, 186, or 50.9 per cent., were good ; 137, or 37.4 
per cent*, bad; and 43, or 11.7 per cent., doubtful. These figures do not 
express the sanitary condition of our springs, for 114 of the 137 bad sup- 
plies were naturally very pure, but contained lead in considerable quanti- 
ties, and were necessarily reported as bad. If we ignore the effect of the 
lead, or, better, consider the condition of the water at its source, we find 
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that of the 366 spring waters examined, 309, or 84.4 per cent., were pota- 
ble. 

Besides the. large number of spring waters condemned for drinking be- 
cause of the great amount of lead present, many other supplies were also 
contaminated by lead and probably, in many cases, should also have been 
classed as unfit for use. But the fact that a great number of spring sup- 
plies are conveyed through lead pipe and that in many instances the cost 
of relaying with iron or tin-lined lead pipe is prohibitive, has made it 
seem best not to condemn all waters containing lead. We have therefore 
considered that where no injurious effects of lead had been observed, with 
due caution, water containing as high as .0400 parts of lead per 100,000 
can be taken without injury. It is true that in some cases even .0400 
parts of lead per 100,000 has produced marked injurious effects, but in the 
great majocity of cases, where there is no unusual susceptibility to lead 
poisoning, the presence of this amount has been followed by no ill results. 
We showed in our last report that marked symptoms of lead poisoning 
developed in 55 per cent, of the families using water containing lead, and 
we suggested that, in view of this great risk, all waters flowing through 
lead pipe should be analyzed for the purpose of finding the character of 
the water and its effect upon the pipe, and that, wherever possible, some 
other form of pipe should be substituted. 

When lead pipe is in use great care should be taken that the water is 
not allowed to stand in the pipes, but is delivered to the user in a con- 
stantly flowing stream. If, however, it is impossible to allow the water to 
flow continuously, the pipes should be emptied before drawing water for 
use. 

We hope that whenever new supplies are to be connected for drinking 
or domestic purposes, some other form of pipe than lead will be employed, 
and that, as rapidly as possible, all lines of lead pipe will be discontinued 
in favor of some more suitable pipe. 

CoDsiderably more than half the samples analyzed have been from pri- 
vate well supplies, and the results obtained are of the utmost importance 
in showing the condition of the water which is used by nearly one half 
the families of the state. While spring supplies are common in some 
towns, by far the greater part of our population not provided with public 
service depend upon the well supply for water for drinking and domestic 
use. 

Of the 915 private well supplies analyzed 413, or 45.1 per cent., were 
pure; 361, or 39.4 per cent., were bad, and 141, or 15.5 per cent., were of 
doubtful quality. Or counting both bad and doubtful waters in the same 
class, we find that 502, or 54.9 per cent., of the well waters examined, 
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^were unsuitable for use. These iigures show a decided improvement over 
those obtained as a result of the first two years' work of the laboratory, 
when but 34.3 per cent, of the well supplies were found to be of accepta- 
"ble quality. Ninety-nine of the 361 bad supplies were so classed because 
lead was present in excessive quantities, and it is probable that with some 
other form of service pipe they would be suitable for drinking. 

It is not surprising that many wells are polluted, because the universal 
<5U8tom of grouping the house, barn, and water supply withm easy reach 
•of each other has made the well the center of drainage area for all house- 
hold sewage and farm yard waste. Great numbers of these old wells are 
still in common use, and, save where analysis has proven the water to be a 
filtered sewage, of good repute in the community. 

The importance of an analysis of these well waters cannot- be overesti- 
mated. In some towns where the public sentiment has been aroused, 
series of analyses have shown that not a single well in the thickly settled 
villages has been suitable for use, because of the presence of sewage efflu- 
ents. Where such conditions exist, and our results convince us that they 
:are by no means uncommon, a water supply, brought from some uncon- 
taminated source, becomes a public necessity. 
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With but one exception, — the town of Winchester, — every town in the 
state of over 2,000 inhabitants has a water system operated either by the 
town, fire precinct or by private companies. There are a number of towns 
with a population of over 1,500, with compact villages and important 
manufacturing industries within their limits, that have no supplies for 
drinking and domestic use or for protection from fire. On the other 
hand, many towns and villages with less than 1,500 inhabitants have' 
installed water systems that furnish their residents excellent supplies of 
pure water at a very small expense to each householder. A large number- 
of country towns are so sparsely settled that the individual supply is all' 
that is required. 

Of the 235 towns in the state, but 78 have water-supply systems ; the 
remaining 157 towns rely upon springs and wells. The 78 towns have 88> 
supplies, of which 22 are owned by the town, 12 by a precinct of the town,, 
and 54 by private individuals or corporations. 

Forty-five thousand seven hundred sixty-seven families, representing; 
228,835 persons, or 55.6 per cent, of the population of the state, are sup- 
plied by these 88 systems. The supplies also furnish much water for 
manufacturing operations, fire protection, street sprinkling, public build- 
ings, etc. Of the 88 supplies 33 are derived from springs, 25 from ponds, 
15 from wells and 15 from streams. Several of the pond supplies are in 
reality impounded streams or low areas with abundant springs whose flow- 
age is collected in an excavated basin. Twenty-one of the pond suppliea 
have an area of 11,797.5 acres, and very generally have an uninhabitedl 
watershed. Lake Winnipesaukee, which is the source of the water sup- 
ply of Laconia and Lakeport, is not included in the area of the ponds 
given above. 

Forty-nine of the systems are operated by gravity alone, and 39 sup- 
plies are pumped to reservoirs and standpipes. The 30 reservoirs in the 
state have a capacity of 39,448,300 gallons, and the 9 standpipes a capa* 
city of 2,325,700 gallons, a total capacity of 41,774,000 gallons. 

There are * 768.1 miles of distributing and service pipe in use by the 

♦1902. 
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various systems, the length per system varying from .5 to 100 miles. 
Forty-nine systems use cast-iron distributing pipes; 12, galvanized uron; 
8, cement-lined pipe ; 7, lead ; 4, wrought iron ; and 4, wood. The sup- 
ply pipe in use is constructed as follows : 40 systems employ galvanized 
iron pipes ; 21, cast iron ; 14, lead ; 5, wrought iron ; and 3, cement-lined 
iron. One system of supply pipe is of wood. 

From a study of these figures it appears that a majority of the systems- 
use cast-iron pipe for distributing mains, and galvanized iron supply pipe. 
Cast-iron supply pipes are also extensively employed and several of the 
smaller systems still convey their water through lead distributing mains- 
and supply pipes. In some instances trouble from lead poisoning is^ 
reported where lead pipes are used. From the fact that all our New 
Hampshire waters are soft and attack lead vigorously, all systems laid in 
the future should be some form of iron pipe, either plain cast iron, galvan- 
ized iron or cement-lined iron. There are still a few systems in use that 
carry water through wooden pipes. In one instance considerable trouble 
has been experienced with these pipes, which were clogged badly with 
vegetable growth and imparted a disagreeable odor and taste to the water^ 

With very few exceptions the water supplies are of excellent quality- 
Three small private supplies in the town of Amherst, which are distributed 
by lead pipe, contain very considerable amounts of lead ; however, thus far 
no injurious results seem to have followed the use of the water. A small 
supply at Durham has been somewhat polluted by sewage in the past, and 
several cases of sickness are attributed to its use. The supply has been 
thoroughly cleaned out and the entrance of sewage prevented, so that at 
present the water is much improved in quality. While surrounding con- 
ditions are not of the best, no further trouble is to be anticipated from use 
of the water. 

The system of the Hanover Water Company is supplied by an artificial 
pond 34 acres in extent. The water has never been of wholly satisfactory 
quality because of the excessive amount of organic matter present, which 
at times renders it very offensive to taste and smell. As the bottom of 
the pond becomes freed from vegetable matter, the quality of the waier 
will improve until it eventually becomes similar in character to our nat- 
ural pond waters. 

The company has recently acquired control of all the farm land border- 
ing on the reservoir, and has thus insured their supply against contamina- 
tion by surface wash from cultivated lands. 

The supply of the Exeter water works is obtained from an artificial pond 
some 20 acres in extent, and is similar in quality to the Hanover supply. 
The supply of the Goffstown fire precinct is derived from a reservoir fed 
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by springs and a brook which drains from .a swamp of about 100 acres. 
This brook water renders the supply excessively high in organic matter, 
especially during heavy rains or a wet season. It is undoubtedly true that 
the many cases of intestinal disturbances occurring during the summer 
months are due to the quality of this water. Steps are now being taken 
to keep out of the reservoir the waters draining from the swamp. When 
this is accomplished a very excellent supply will be afforded the precinct. 

The supply of Antrim is a pond, the outlet to which has been dammed 
until it now flows a much larger area than formerly. Care was not taken 
to remove all vegetable mold from the surface of the ground which was 
rtowd, and in consequence a very abnormal condition of the impounded 
water has occasionally resulted. 

All our observations show that it is impossible to obtain an acceptable 
water supply by creating an artificial pond by damming and impounding 
a stream and flowing areas hitherto covered with vegetable growth, unless 
su<;h areas are carefully stripped of all surface deposits, trees, stumps, roots 
and vegetable dehriH. If any vegetable growth is covered by the water it 
will slowly decay and impart to the supply a very decided color, odor and 
taste, and, as well, provide suitable food for innumerable organisms which 
may also have a deleterious effect on the quality of the water. 

The suf>plies of Raymond, Lebanon, Franklin, Derry, Tilton and North- 
field are discussed at length in special reports. 

The c^indition of the water of our public supplies should be a source of 
j<ratifl cation to all residents of the state. In purity, palatability and free- 
dom from unjjleasant color, odor, turbidity and sediment they are unex- 
4'/4tlled. 

If th(»ir present high standard of pm'ity is maintained by constant super- 
vision wij siuiil not again experience such a deplorable epidemic of typhoid 
fev<»r as that wiiich swept Littleton in the winter of 1902. If, however, a 
H('<arcity of water i)rompts owners or superintendents of supplies to supple- 
ment their system by drawing upon sewage-polluted streams, the danger 
.of e[)idemics will be ever present. 

l<\)llowing are rei)orts by cities and towns alphabetically arranged. All 
results are given in parts per 100,000 : 

AcwoiiTii. -No public water supply. Families get their water from 
wells or from springs, and lead pipe is used as a rule. Water from eleven 
stipplies was analyzed. Five supplies were of good quality, one was doubt- 
ful and five su[)plieH were condemned as unsuitable for use, on account of 
the presence of large amounts of lead. 

Ai.iiANV. — There is no water supply other than wells and springs. The 
ivells are mostly dug ; a few are driven. 
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Alexandria. — No pablio supply. Water ia obtained from private 
wells and springs. One supply was examined which proved to be of 
good quality. 

Allenstown (Suscook). — The Suncook water works, ^tablished ia 
1877, is supplied from a pond of 25 acres and an average depth of 15 feet> 
The water runs through five miles of galvanized iron distributing mains,, 
by gravity, to 60 families. Twenty per cent, of the population take this 
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CAemfeat Examination of Water from Baker and Dearborn Supply. 
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Samples from 11 private supplies have been examined, of which five 
were of good quality, three were in doubtful condition and three were 
wholly unsuitable for use. 

Alstead. — No public supply. Four well supplies were examined, three 
of which were unsuitable for use. 

Alton. — No public supply. The Alton & Alton Bay Water-Works- 
Company, established in 1892-93, supplies about 100 families (90 per 
cent, of the population) with water from a spring, except in dry weather. 
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when it is pumped from Lake Winaipesaukee to a reservoir of 150,0 
gallons' capacity. 



■Chemical Examination of Waitr from Faucet of Supply of Alton & Alton Bay 
Water Company. 
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i private well supply was 



Besides the above analysis of public waters o 
examined and found to be of good quality. 

Amherst. — No public supply. Several private supplies fumisli spring 
water to some 40 families. 
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The water from these supplies is of excellent quality, but dissolves lead 
readily. There are, however, no cases of lead poisoning recorded from 
use of the water. 

Three private well supplies were also examined, all of which conttuned 
lead, although in other respects they were of good quality. 
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Andovkb. — No public supply. Andover Center ia supplied with water 
from springs on the south side of Ragged Mountain. 

Chemical Ktamlnatioa of Water Supplied Ajidover Center. 
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The water from 14 private supplies was examined, and all were of good 
quality except two spring supplies that contained much lead, and two wells 
badly polluted by sewage. 

Antrim. — A water supply was installed by the town in 1893, the source 
being a pond of about 16 acres in area, aud of an average depth of 16 feet. 

Chemical £^anilna(lon (if Water from Public Supply. 
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Fifteen private supplies were examined, 10 of which were of good 
■quality, four well supplies were of doubtful quality, and one was wholly 
unsuitable for use. 
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AsiiLASD. — The town operates a public water supply of excellent 
qoality. 

Chemical Examination of Water from Tap tfj^wn Supply. 
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Eight private supplies were examiaed, all of which were good, although. 
the presence of lead in three spring waters rendered the supplies unsafe. 

Atki.vson. — No public supply. Water is obtained from private wells. 
The two well supplies examined were of good quality. 

AuDOBS. — No public water supply. There is one private supply from 
which seven families are furnished, and one public watering trough for 
the town. But one supply was examined, and that was found to be very 
badly polluted. 

Bakxstkau. — No public supply. Of the three well waters examined 
two were pure and one very highly polluted. 

Barbingtos. — No public supply. The three private supplies examined 
were of good quality. 

Baeti.ktt. — The public water supply, owned by the village precinct, 
was installed about the year 1888 by the Bartlett Water Company. The 
Bource is a stream having a watershed of two square miles, wooded land^ 
no inhabitante. 

* Colon B. present. 
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Chemical Examination qf Water from Tap <tf Toien Sapply. 
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Bath. — No public supply. The Batb Aqueduct Company operates a 
private system supplying a part of the village. 

Chemical Skcamination of Water from Faucet qf Bath Aqueduct Company, 
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Of the two private supplies examined, one, a spring, was badly polluted ; 
the other sample, from a brook, was of good quality, although unusually 
hard. 

Bbdfobd. — No public supply. Water is obtEuned whoUy from private 
wells and aqueducts on the farms. The single supply examined was of 
good quality. 

Belmont. — ^Tbe Belmont water works, owned by the town, were 
installed in 1893. Water ia obtained from wells, supplemented by a 
stream in dry seasons. There is a pumping station for use in dry seasons, 
by which water is pumped from a stream to the reservoir. There is also 
a private supply in the town. 
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Chemical Examination of Water from Tap of Beiinont Water Company. 
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The two private aupplies examined were both of good quality. 

Bbntiington. — No public supply. The Bennington Water Works 
Company, a private company, in 1900 inatalled a system supplied from 
springs, with a supplementary supply from a stream. 

Chemieal Examination of Water from a Faucet of the Bennington Water Worka 
Company. 
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• Colon B. present. 

Water from five private supplies showed n 
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Benton. — No public supply. Water is obtained from springs, througb 
lead pipes and logs and from wells. 

BERLiTf. — No public supply. There are two private supplies, owned 
and operated by one company, — the Berlin water works, built in 1892-'93, 
and the Cold Water Spring Company, installed in 1898. The source is a 
stream and springs. For a period of about six weeks each year the latter 
supply has to be supplemented by water pumped from Androsco^in 
River, above the city limits. 





Ch 


mlcal Examination (^ Water from Tap of Berlin Water Company. 
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■ Artesian well ol Berlin Water Oompany. t Stream recently added to system. 

Bethleheu. — No public supply. The Crystal Springs Water Com- 
pany,a private corporation organized in 1878, gets its supply from springs. 
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Of the three well waters examined two were very pure and one waa 
considerably polluted by seepage from sewage. 

BoBCAWKN. — Water is from the public supply, Penacook 8s Boscawen 
Water Preciaot, constructed in 1892, The source is a pond of 340 acres; 
greatest depth, 36 feet; soil, largely gravel. The wat^^ed is nearly 
seven square miles, both wooded and cleared. There are five or six 
houses on the shores of the pond. 
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The single well supply examined was of good quality. 

Bow. — No public supply. Nine private supplies were examined, six of 
which were pure and three unsuitable for use. 

Bradford. ^ — No public supply. Of the 18 waters analyzed 10 were 
suitable for use, two were polluted by sewage, and six supplies con- 
tained so much lead as to be unfit for drinking. 

Brentwood. — No public supply. The single sample of water analyzed 
was of good quality. 

Bridgewater. — No public supply. Of the five samples of water 
analyzed four were pure and one badly polluted. 

Bristol. — No public supply. The Bristol Aqueduct Company, a pri- 
vate corporation, have famished water from Newfound Lake since about 
1887. 



WATER SUPPLIES OF TOWNS AND CITIES. 21 

Chemical BxamltuUlon of Water from a Faucet of the BrMol Aqiitduct Company. 
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Seven enppliea were examined, five of which were of good quality, one 
-was very badly polluted, and one was condemned beoanae of the presence 
■of a large amount of lead in the water. 

Brookfibld. — No public supply. Xo water from this town has been 
:aiialyzed. 

Brooelihe. — No public supply. 

Chemical Examination of Water from PuAlie Fountain Supplied bg a Welt. 
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Camptok. — No public supply. Wat«r from 27 supplies has been ana- 
lyzed with the result that nine supplies appeared to be of good quality, 
.six were of doubtful quality, and 12 supplies were unsuitable for drinking 
Six of the 12 bad supplies were polluted by lead. 

Cakaah. — No public supply. A private supply from Hart's Pond was 
introduced by the Crystal Lake Water Company in 1891. 
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Chemical Examination of tVaterfrom Crystal Lake Wattr Company. 





i 

1 


™™. 


EVAFO-H 


x„™.. 


*B 


o 


ill 




1 


i 


1 
1 




1 

s 


3 

s 


1 


. 


1 

S 


1.; 

S 


i 

1 




» 


Ocl. « 


Marked 


Uach 

Hoc. 


T6y. 


0.2 


.» 


... 


.». 


.0168 


„» 


™» 


.<n 


2.«l 





The water from 14 private supplies was analyzed and but three found 
to be of acceptable quality. Eight spring auppUee contained so much lead 
that they were unsuitable for drinking, although in other respects they 
were of good quality, and two other spring supplies contained enough 
lead to render them of doubtful quality. One spring water contained 
1.90 parts of uron per 100,000. 

Candia.— No puMie supply. In 1894 or 1895 Mr. John A. Holt, shoe 
manufacturer at East Gandla, introduced a water supply from a well bored 
one hundred feet deep. 

Chemical Examination of Waler/rom Supply ^John A. Holt, East Candia, 
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Of the four private supplies examined three were unsuitable for use. 

Cantbrbury. — There is no public or private water supply for th& 
town. Most of the dwellings are supplied by individual wells. The twi> 
well supphes examined were of good quality. 

Carroll. No public water supply. 

Center Harbor. No public or private system of water works. Th» 
supply of the village is largely from springs, the water being conveye<i 
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through iron pipes. The Senter House pumps water from Lake Winni- 
piaeogee for washing and bathroom purposes. 

Water from nioe private supplies haa been examined, all of which 
proved to be of satisfactory quality. 

Chaklkstows. — No public water supply. Of the ais private supplies 
examined four were unsuitable for use because of sewage pollution. 

Chemical Mtamtnatlon of yVaier from Conneettcitt Blver at Charlegtown. 
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Chatham, — No public supply. The water supply is mostly from dug 
wells, a few springs, and a few places are auppUed from brooks and comes 
through lead pipe. Some iron pipe is used. 

Chester. — No general public water supply. There are several water- 
ing places for horses and cattle supplied by springs, and the town owns a 
well at one of the schoolhouses. 

Four of the eight private supplies examined were unsuitable for use, 
three because of sewage pollution and one because of the presence of 
much lead. 

Chesterfield. — No public supply. Water is obtained chiefly from 
springs and wells. 

Chichester. — No public supply. Seven private supplies were exam- 
ined and three found to be badly polluted, two by sewage and one by 



Claremont.— The town owns a water supply from a stream and a sys- 
tem of wells. The wells are 12 in number, dug 12 feet deep and covered 
with five feet of earth, so the depth of the wells Is seven feet ; they are 
three feet in diameter after being stoned. The amount of water is very 
abundant, and is pumped to the supply reservoir. Water from the stream 
is held in three reaervoira. 
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Beudes the public supply there aie two privatA ByBteins of water works 
in Claremont: one, the ^jlei water works, was built in 1870, the source 
being springs. The springs are excavated all about a reservoir, into which 
the water mna. There are also springs in the bottom of the reservoir, 
which is about five acres in area. 

The other private system, known as the Grannb water works, boilt 
about 1S92 and owned and operated by Herman Holt, Esq., is also sap- 
plied by springs. There are two small reservoirs from which this water 
is taken : one some 30 feet in diameter, and about three feet deep on an 
average ; the other some 76 feet in diameter, and of an average depth of 
about three feet. 









om Town Supply Resenoir. 
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Chemical Examination of Water from Tyler Aqueduet. 
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* Bsmple 23T was from FarmlngtoD f aocet. 

In addition to the analyses of the public supplies four samples were 
^examined from private sources. Three of these supplies were pure and 
one was badly polluted by sewage. 

Clarkstillk. — No public supply. Every dwelling in town is fur- 
nished with spring or well water. 

CoLEBROOK. — This town does not own a public water supply. There 
are two private systems, the J. E. Lombard water works, and a system 
now being put in by Moon & Co., under contract with the town, to be 
used for fire and domestic purposes. The system is to be accepted by 
underwriters, fire wardens and selectmen. The source of these supphes 
is a stream and springs, and the water flows about four miles through iron 
pipes, both main and service. Three fourths of the water-shed is cleared, 
and one fourth wooded. There are many private wells within the radius 
reached by these supplies. 
Chemical Sxamination ttf Wattr from Several Sources of Supply for Town Water 
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Water fron^ five private supplies was also examined, four of which were 
of good quality. 

Columbia. — No public supply. 

Concord.— The Concord water works, owned and operated by the city, 
were installed in 1871-72; extended to Penacook and St Paul's School 
in 1882 ; high service extension in 1891 ; high service extended to Pena- 
cook in 1904, The source of the supply is Penacook Lake, with an area at 
high water of 337 acres ; greatest area of good depth running from 10 to 
75 feet; very little shallow water; bottom gravelly. The watershed, 
about three and one-eighth square miles, is partly wooded and partly 
cleared. Outside of cottagers, a canvass showed seventeen inhabitants 
to the square mile. The shores, excepting Penacook Park, which is well 
policed, are now rarely frequented by picnic parties. A few cottages, 
occupied during the summer, have been built on the shores, but they are 
under the sanitary supervision of the city health officer. The State Board 
of Health has also established rules and regulations for the protection of 
the purity of this body of water. The city owns and controls four-fifths 
of the shore.. 

Chemical Analffais of Merrimack Rioer at Concord, 
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The Merrimack Kiver does not constitute any part of the water supply 
for the caty of Concord. The latter is taken wholly from Penacook Lake. 
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Chemieal Examination of Water from CUy Supply. 
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The water from 39 other supplies was examined. Seventeen supplies 
were of good quality, 18 were bad, and four were doubtfuL 

CoNWAT. — No public supply. The Conway Aqueduct Company, under 
local management, supplies the village with water from a system of nat- 
ural springs about two and a half miles from ite center. Nineteen private 
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supplies were examined, and 10 were found to be suitable for use, and the 
other eight were badly polluted by sewage. 

C ORNISH. — No public water supply. All the families of this town de- 

. pend upon wells, or water taken from springs through lead pipe, each 

family having a separate supply. Six private waters were examined, and 

five were of satisfactory quality. The other supply was contaminated 

by lead. 

Croydo^. — No public supply. One private supply is from a spring, 
the water being brought one half mile through lead pipe, from which five 
families are furnished. Most of the water is from private wells. Three 
well supplies were examined, all of which were of good quality. 

Daltox. — No public supply. Water is obtained from individual 
springs. The single supply examined was of good quality. 

Danbury. — No public or private system of water works. Eight spring 
•supplies were analyzed, and four were pure, two contained so much lead 
as to be unfit for use, and two contained enough lead to render them of 
doubtful quality. 

Danville. — No public supply. The water supply of Danville is, in 
nearly every case, from a well near the house or underneath it. The 
water from four wells was examined, with the result that one supply was 
found to be pure, one unsuitable for use, and two to contain so much 
seepage from sewage that their quality was doubtful. 

Deerfield. — No public supply. An analysis of ^ye well waters 
ishowed considerable past pollution in each case, although but one supply 
was so contaminated as to be unfit for drinking. 

Deering. — No public water supply. The single spring supply exam- 
ined was of good quality. 

Derrt. — No public supply. In 1890 Boston contractors built the 
Derry water works, consisting of about 40 wells driven to a depth of 50 
feet. The water is pumped to a standpipe of 180,000 gallons' capacity. 
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Chemical ExmninaUon<f Water from Faactt^ Derrv Water Worts Company. 
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Six private well suppliea were examined, three of which were badly 
polluted by sewage. 

DoRCHESTEB. — No public supply. The water used in town is from 
private wells and springs. The single spring supply examined contained 
lead in sufficient quantity to render the water of doubtful quality. 

Dover. — A public water supply was installed by the city of Dover in 
1888. The area of the pond from which the supply is taken is, when full, 
78} acres ; when drawn down six feet, 69^ acres. There are no measur- 
able streams of water flowing into the pond, it being fed mainly from 
underground sources. The water is pumped to a reservoir of a capacity 
of 2,085,452 gallons when at a height of 14 feet. 

Chemical Analyait of diy Waitr Suppti/ nf Dover. 
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WnUir frotti nix privaUt HupplicH was examined and four were found to 
Iw ftuibilflti for 11W1, 'I'wo were \>aA\y polluted by sewage. 

IX'lil.lM,— Tliiit town liaH no water system, the supply being mostly 
froiri iii'li vidua] wuIIn and H]fringH, and from streams and ponds through 
priviiUt pipeii, iron or lead. Of private supplies examined, seven samples 
wurii uriHuitnblti for use, three were of doubtful quality, and aeven were 
)nir(i, 'I'lm pur« sapupleit were sprinj; waters, and four of the six bad 
waliirM were Mpring waterM containing much lead, but otherwise of good 
ipmlity. 
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DuMMER. — No public supply. Water is obtained chiefly from springs, 
wells and aqueducts. 

DuNBARTos. — No public supply. Water b obtained from springs and 
wells. Five well supplies were examined, all of wliicli were suitable for 
use. 

DiTRiiAU. — No public supply. A private supply, owned by C. H. 
Fettee, furnishes water lo a number of families. 

Chemieal Examination qf Water from :F\iucet {if Supply qf C. H. Pettee. 
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One other sample was examined which was very heavily polluted by 
sewage. 

East Kingston. — No public water supply. There is one watering 
trough, from which five families are supplied. 

Easton. — No public supply. Water is obtained from individual wells 
and springs. 

Eaton. — No public water supply. Two private well supplies were 
examined, one of which was wholly unfit for use because of the presence 
of much lead. The other supply was of good quality. Three spring 
waters all contained lead in large quantities. 

Effingham. — No public supply. 

Ellsworth. — No public supply. Water is obtEuned wholly from 
private springs and wells. 

Enfield.— The Enfield Village Fbe District Water Works, built in 
1902 and 1903, by Arthur W. Stone of Hartford, Vt., is owned by the 
precinct. The source of the supply is a pond of 21 acres in area, and an 
average depth of about eight feet, fed by springs. The watershed is about 
2,000 acres, principally cleared land, with only two families living near. 
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The water flows by gravity through font miles of iron pipe. Service 
pipea are lead. From one fourth to one third of the population are sup- 
plied from this system, with additaooal counectioQS being made each 
week. 

There are also two private aystema of water works in town : The Mas- 
ooma Aqueduct Co., whose plant waa built in 1884. This supply is from 
a spring two feet in depth, which auppliea about 1,000 gallons daily. 
This is a gravity system, with one mile of lead main pipe, and also lead 
service pipes. Ten families are supplied with this water, but some of 
them also have the town water. 

The other private system waa built by the Enfield Aqueduct Co. in 
1854, the source being a well 16 feet deep. Thia, also, is a gravity sys- 
tem with three fourths of a mile of cement-lined lead pipe for a main, and 
lead service pipes. The average daily consumption from this system is- 
1,320 gallons, by forty families, but the town water is also supplied to 
some of these patrons. 



Chemical Anali/sis 


Of Water from the EnfieH Village Fire Dielriet Water Work/,. 
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Eppin-g. — No water supply other than individual weUs and springs. 
Water from six private supplies was examined and the samples were of 
good quality. The other three were well waters badly polluted by seepage 
from sewE^, 

Epsost, — No public water supply operated by town or private company. 
Water from 27 private aupphes has been analyzed. Twelve supplies 
were of good quality ; seven were badly polluted and eight supplies were 
rendered of doubtful quality because of the presence of seepage or lead. 

EBK0i..-r-No public supply. 

ExKTER. — No public supply. The Exeter Water Works, owned by a. 
private company, were installed in 1886. The source of the supply is an 
artjflcial pond fed by springs and brook. 
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ChemietU Examination cif Water from Faucet of Supply of Exeter Water Works. 
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Nine private well supplies were examined, all of which were badly pol- 
luted by sewage with cue exception. 

Farmington. — The town owns and operates a water supply from two 
springs twelve feet deep. The water is distributed from a reservoir. 
Ckemleal Examination of Water from Town Supply. 
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Five well anppliea were examined, two of which were badly polluted 
by sewE^e ; two were doubtful because of an unexplained high chlorine, 
and one was of good quality. 

FiTzwiLLiAM. — No public Supply. The water used throughout the 
town comes from wells or from springs, many families in the village hav- 
ing running water from springs the entire year. Water from seven 
private well supplies was analyzed, four of which were so heavily polluted 
by sewage as to be wholly unfit for use. 

FsANCESTOWN. — No public supply. There is a private spring supply 
from which 24 families take. 
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Chemical Examination of Water from Spring Betenoir. 
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The single supply examined contained so mnch lead that it was olaesed 
as of doubtful quality. 

Fbanconia. — No public supply, A private company, known as the 
Franconia Water Supply Company, in 1888 or 1889, introduced a water 
supply from a spring a mile and a half diataot. 





?A«)nlcaI Examination qf Water of the Franconia Water Supply Company. 
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One well water was examined and found to be of very good quality, 

Fkasklin. — The Franklm Water Works, owned by the city, were 
built in 1891. The source is springs, which are about six feet deep, dug 
and bricked. There is a covered reservoir about 20 feet deep. Dur- 
ing certain portions of the year the supply from the springs is insuflSoient, 
and it has been the custom to draw directly from the river. . An extension 
of the system is necessary if danger from use of the polluted river water 
is to be avoided. 
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ChemUat S^eamination tff Water from Faucet* <if Franklin Town Svpply. 
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In addition to the examinations of water from the public supply and 
auxiliary streams, a large number of private supplies were analyzed. Of 
57 analyses, 27 supplies were pure, 18 were polluted, and 12 were of 
doubtful quality. Of the 11 spring waters unsuitable for use 10 were so 
condenmed because of the large quantities of lead present in the water. 
In many instances lead has been found in the city water. Its presence is 
due to the use of lead service pipes, which should be replaced by some 
other form of pipe less liable to attack by the water. 

Freedom. — No public supply. Some three fourths of the families in 
town are supplied with water from springs through iron and lead pipes. 
A few wells are still used. Six samples of water from private supplies 
were analyzed and all proved to be of good quality. 

Fremont. — No public or private water system. The single spring sup- 
ply analyzed was of good quality. 

Gilford. — No public supply. Water is obtained from individual wells 
and springs. 

GiLMANTON. — No public watcr supply. Five well supplies were exam- 
ined, three of which were so badly polluted by sewage as to be unsuitable 
for use. 

GiLSUM. — No public supplies. Several spring supplies are utilized by 
several families, although wells are chiefly depended upon for water. 
Four well supplies were examined and three were found to be of good 
quality. The fourth well water contained so much lead that it was unfit 
for use. One spring supply contained a large amount of lead and was 
condemned. 

GoFFSTOWN. — The present system was built in 1891 by the Goffstown 
Fire Precinct, Goffstown Village. The reservoir from which the water 
supply comes is situated between the Uncanoonuc Mountains and is sur- 
rounded by woodland. The reservoir is fed by springs in the bottom of 
the reservoir ; by a brook, fed by springs flowing from the northeastern 
slope of the north mountain ; and from a swamp flowing into the brook 
near the mouth of the reservoir. The water supplied is of high color, 
and contains very much organic matter. There have been epidemics of 
bowel troubles at various times, which have been attributed to the condi- 
tion of the water. The peculiar quality of the water is attributed to the 
fact that in the spring and during the heavy rains in the fall and at other 
times when it is wet or rainy the water flows from the swamp of 100 
acres into the reservoir. Until the precinct controls the flow of water 
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from the swamp or some meaaures ate taken to protect the reservoir from 
the influx of water containing sach great amounts of vegetable matter the 
water will be of poor quality. 
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Twelve private supplies were examined, and six were condemned 
because of the presence of much lead. 

GoKHAM. — No public supply. The Alpine Aqueduct Company, organ- 
ized in 1873, furnishes water to 160 famihes, one lialf the population, 
from 19 springs, three to seven feet deep, stoned and covered. 

Chemical E'zamfnatfon ef Water/rom a Faiteet efthe Alpine Aguedaet COTnpany. 
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GosHBN. — No public supply. Water is obtained from wells, eight to 
20 feet deep, through loam, gravel, clay and sand. The single well sup- 
ply examined was polluted by sewage and was unsuitable for use. 
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Gkafton. — No pnblio supply. All the water is obtained from indi- 
vidual wells and springs. Bat two supplies were examined, oae of which 
was good and the other highly polluted by sewage. 

Grantham. — No public supply. Water is obtained entirely from pri- 
rate wells and springs. Six private supplies were examined, two of 
which were pure, two polluted, and two of doubtful qualily. 

Greenfield. — There is no public water supply. Water is obtained 
from wells dug four or five feet deep, in sandy soil, and flows by gravity 
one eighth of a mile throagli lead pipe. In two instances two or three 
families have shared the expense and have the same supply. Of the eight 
well supplies examined four were of good quality, three were doubtful,, 
and one was so badly polluted by sewage as to be wholly unfit for use. 

Greenland. — No public supply. Six private supplies were examined^ 
of which three well waters were so badly polluted by sewage as to be 
wholly unfit for drinking, one drilled well furnished water of good qual- 
ity, and the two spring supplies were pure. 

Greenville.— The town owns and operates a small water supply in 
the form of an artesian well 425 feet deep, ending in solid rock, and most 
of the distance below 125 feet in solid rock. The water is pumped to a 
brick reservoir of 20,000 gallons' capacity. 
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Nine private well supplies were examined, six of which were unsuitable 
jor use becaose of sewage pollution or the presence of much lead. 

Grotok. — No public supply. Water is obtained from individual 
springs and wells. The two well supplies examined were of good 
quality. 
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Hampstead. — No public supply. Seven of the 10 well supplies ana- 
lyzed were polluted by sewage and unfit for use ; two wells were in good 
condition and one was of doubtful quality. 

Hampton. — The water supply of this town is from individual wells 
and springs. Of the seven well supplies examined five were in a satis- 
factory condition and two were of doubtful quality. 

Hampton Falls. — No public water supply. Two private supplies 
were analyzed; one, a spring, was of good quality; the other, a well, was 
badly polluted. 

Hancock. — No public supply. Water is obtained from springs and 
wells. Water for the village is brought from wells a few feet deep, dug 
on a hill, thus obtaining an almost unlimited supply. The whole village 
supply is taken by individuals from this source. Eight private supplies 
were analyzed, and ^ve waters proved to be pure ; one was badly pol- 
luted and two contained enough lead to make them of doubtful quality. 

Hanover. — ^The Hanover Water- Works, installed in 1893, is an im- 
pounded water in a large artificial pond. The bed of the pond was ^ 
fertile valley, which was not cleared of vegetation before impounding the 
water. The water has always been colored, rich in dissolved vegetable 
matter, with some little taste and odor, though usually not offensive. 
It will probably be a long time before the supply approaches the condi- 
tions of a natural pond water. The Hanover Aqueduct Association, 
a private corporation, furnishes a water that is used largely, though not 
exclusively, for drinking purposes. It is a normal spring water, the wells 
being four or five in number and dug to a depth of 20 feet, and yielding 
4,000 gallons per day. There are very few individual wells in this 
locality. 
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Chemical Examination of tTater from Supply of the Hanover Water-Worlu 
Company. 
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We are indebted to Prof. Edwin J. Bartlett of Dartmouth College for 
the first nine analyses, which were made by him while the supply was 
being introduced and the year following, when the water was in a bad 
conilition. 
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The experimente now being carried on in the attempt to make the 
water of more satisfaetory quality promise to be successful. [See report 
elsewhere in tliis volume.] Results of analyses Nos. 1886 and 1887 show 
a very decided improvement in the quality of the water after filtration. 

Habbisville. — No public water supply. Thirty-four private well and 
spring supplies were analyzed. Twelve supplies were good, eight were 
doubtful and 11 were anfit for nse. Of the aupplies condemned, seven 
were heavily polluted by lead. 

Hart's Location, — No public supply. 

Haverhill. — No public supply. The Haverhill Aqueduct Company, 
a stock company, built a system of water works for the town more than 
50 years ago, the source of the supply being a spring. Water flows by 
gravity through lead main and service pipes. The villi^ of Woodsville 
in this town has a public system. For analyses of water see Woodsville 



Chemical Examination of Water from Faucets <tf Haverhill Aqueduct Company 
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Ten private supplies were analyzed and seven well supplies were con- 
demned because of the large amount of lead present. Three spring sup- 
plies were of good quality. 

Hbbron. — No public supply. Water is obtained from individual wells 
and springs. Two well supplies examined were of doubtful quality. The 
ungle spring water analyzed was pure. 

Hbnnieer. — No public supply. Water is from the private suppli^ of 
the Henniker Spring Water Company, installed in 1884, and the Dow 
System, installed in 1874. The sources are springs and wells. 
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Chemietxl BxaminatUm cf Water from a Faueet qf tht Eenrtlker ^rii\g Water 
Company. 
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Hill. — No pablic supply. There are two private supplies ra town. 
One owned by George A. Sumner, constructed in 1890, is taken front s 
stream about a mile long at the dam. The pond thus formed is about 
one half an acte in area and 10 feet deep. In 1893 a supplyfrom a spring 
was introduced by Mr. F. R. Woodward, This spring flows about 50 gal- 
lons per minute ; soil, sand and clay. 

Chemieal Examination of Waiw from a .Fbucel in Hill, Supplied by George A, 
Sumner'a Water Supply. 
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Six other aamplea of water from private supplies were analyzed and of 
that DombeT four spring eappliea were either bad or of doubtful quality 
beoanse of the presence of considerable lead. The two well snppUea 
examined were both of doabtfol quality because of sewage pollntioQ and 
organic filth. 

HiixsBOBOQGH. — The Hillsborough Bridge Village Fire Precinot owns- 
a water supply, instituted in the autumn of 1886. The source is a pond 
of about 500 square acres ; average depth about 1 5 feet ; bottom, sand and 
ledge, with natural deposit. The water flows by gravity to intermediate 
reservoir of 500,000 gallons' capacity. 
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The three private supplies examined were all of poor quality; one 
because of lead, the others because of sewage pollution. 

HiKBDALB. — No public Supply. Every family has a private well. Eight 
private supplies have been analyzed and one sample was very badly pol- 
luted by sewage. Three other well supplies have received much sewage 
pollution in the past and are of doubtful quality. 

HoLDERNGSS. — Nearly all the water need in town is from wells and 
springs. Three waters from private Bupplies were analyzed. Doe well 
water contained over 2.6 parts of zinc per 100,000. The other two Bup> 
pli« were of good quality. 

HoLLis. — No public or private water supplies. 

HooKBETT. — No public supply. There are two private supplies. One 
owned by Mrs. M. C. Towle, is from a brook which has been dammed. 
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The waterelied extends for about half a mile on each bank. The other 
supply, owned by Heary C. Carbee, k from a pond supplied by springs. 

Chemical Examination of Water from Varioua Sources in HookeetL* 
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Four well supplies were analyzed, three of which proved to be of good 
quality. One well bad evidently received much sewage in the past, 
though, at present, the supply is of fair quality. 

HopKiHTON. — No public supply. There is a private supply, introduced 
by the HopkintOD VilU^ Aqueduct Association, from springs and wells. 
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Water from seven private supplies has been examined, and all were 
Buitable for use. One sample contained much iron, but was otherwise of 
very good quality. 

Hudson.— No public supply. The Hudson water works, owned by a 
private company, were built in 1892. The source of the supply is a well 
20 feet deep and 22 feet wide, dug through loam and gravel. The water 
is pumped to a standpipe 12 feet in diameter and 60 feet h^h. 
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Chemical Examiwtiioa of Water from WeU Supplying Town nf Hiidnm. 
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Water from twenty private supplies was analyzed. Eight wells were 
oondemned as unfit for use ; 10 well waters and one spring water were of 
good quality. 

Jackson. — No public water supply. Moat of the farmers and board- 
ing-houses are supplied from individual springs on their premises. 

Jaffeky. — The town instituted a system of water works in 1902, the 
source being a pond in Rindge having an area of 40 acres, an average 
depth of 20 feet, with hardpan bottem. The water flows by gravity 
through nine miles of 12-inch, cast-iron distributing mains ; service-pipes, 
6-inch cast iron. 

Chemical .Examination (if Water from Bullet Pond, Rindge, 
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Seven private well supplies were analyzed ; four were good, oue was of 
doubtful quality, and 10 were badly polluted and unfit for use. 

Jkffkebon. — No public supply. The Wanmbek Hotel Company have 
a fine supply system of their own frem natural springs and spring brooks. 
CAemical ExaminaHim qf Water Supply c^ t&e Waumbek Hotel Company.* 
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* Sample from apriiiK east ot m 

Two spring waters and one well water were analyzed, and all were 
found to be somewhat polluted and of doubtful quality. 

Kbene. — In 1870 the City of Keene installed a public water supply 
from two ponds, one 50 acres and the other 110 acres in area; Sylvan 
Lake having an average depth of 20 feet, and Echo Lake, 12 feet. There 
are also several auxiliary supplies. 

Chemical Examination <if Water from Keene. 
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Seven private sappliea were esamiaed, three of which were badly 
pollated. 

Kknsingtoh. — There ia no water supply in town other than indi- 
vidual wells and springs. The two well waters analyzed were of good 
quality. 

Kingston. — There is no public water supply. The people draw their 
individual supplies from private wells, dug from 10 to 25 feet through 
light, dry, sandy soil. The single well water examined was free from 
pollution. 

Lagonia. — No public supply. The Laconia Water Company is a corpo- 
ration established in 1885. The supply b pumped from Lake Winnepe- 
eankee to a reservoir of 2,760,000 gallons' capacity. 

Chemical Examination of Water Supply <^ Laconia and Lakeport. 
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In 1903 a water supply was introduced at the State School for Feeble 
Minded, the source being Opeechee Lake. Several analyaea were made 
of this water, both before and after the installation of the supply. 

Chemical Examination of Water from Opeechee Lake, Water Supply for the State 
School for the Feeble Minded. 
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Five well supplies were analyzed, two of which were good, one of 
doubtful quality, and two so badly polluted as to be unfit for drinking. 

Lancaster. — The Lancaster Water Company works were installed in 
1891, and transferred to the precinct in 1894. The source of the supply 
is a mountain stream, wooded land, do inhabitants. 







Chemical Examinationfiv 
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Landaff. — No public supply. The town is supplied with water from 
spring and wells. There are several public watering places on different 
roads. 

Langdon. — No public or private system of water-works. The people 
obtain water from private wells and springs. 

Lebanon. — The water supply is owned by the Fire Precinct, and was 
installed in 1897. At first the water was taken directly from a stream 
flowing from Mascoma Lake, but at present from wells, 63 s 30 x 15 feet^ 
supplied by 900 feet loose-jointed pipe, fed by filtered water from t^e 
river. " Mascoma Lake receives water from Mascoma River, on which 
are sawmills and factories. At the head of tbe lake a small stream entei^ 
which receives sewi^ along its course. The lake also r 
from the Shaker buildings and from the village of Enfield." 
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Chemical Examination of Water jTom Reeewnoir Well. 
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Id addition to the chemical analyses reported above many bacte- 
riological examinations have been made for the purpose of demonetrating 
the efficiency of the earth through which the water passes from the river 
to the storage well in removing sewage bacteria. (For further discussion 
of the quality of this water see elsewhere in this report.) Four private 
supplies were examined, all of which were somewhat polluted and of 
doubtful quality. 

Lbe. — There ia no water supply other than wells and springs. 

Lkmpstke. — No public supply, water being obtained from individual 
wells. 

LiTTCOLN. — No public supply. In 1892 J. H. Henry & Sons introduced 
a system of water-works from a stream. 
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Chemical Examination^/ Water from Faveet of Supply of J. H. Henry & Sont. 
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IjisBfiN, — Xo public supply. The Lisbon Water Works, owned by a 
jtrivate company and iDstalled in 1887, is supplied from a pond fed by 
BjiringM. 'J'he area of the pond is 100 acres; the bottoni is gravelly. 

Chemical Examination of Water from the Reseraoir of the Lisbon Water Worts 
Company. 
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LiT(;iiKiKiji. — No public supply. 

LiTTLKToN.* — No public Supply. The Littleton Water and Light 
C'ompany ojierates a Bystera of water works, instituted in 1880, from 
which about 800 families are supplied. The water is taken from gallery 
wells along the bank of the Ammonoosuc River, which receives sewage 
from towns above, and is pumped to a reservoir of half a million 
gallons^ capacity. 

" Pollution of Ammonoosiic Blver " In Vol. 10, Report ot 
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In the winter of 1903 the water supply from the gallery wells ran 
sliort, and for a time water was pumped directly frum the Ammonoosnc 
River. In consequence of this action a very severe typhoid epidemic 
broke out and public sentiment was aroused against the water system. 
The town bought the privileges of the Littleton Water and Light Com- 
pany and introduced a new supply, which is described below. 

Chemical Examituttlon of Water Supplied b}/ the Littleton Water and Light 
Company, 
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'■* B. Colt present. 

Littleton's New Water Scpply. — Since the last report of this 
hoard the town of Littleton has bought the property of the Littleton 
Light and Water Company, has abandoned the use of Ammonoosnc River 
4B a water supply, and has gone some 10^ miles from the village to a 
new supply, the north branch of Gale River, the intake of which is at 
the base of Mt. Garfield. The main pipe is 16 inches in diameter for 
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a abort distance from the intake ; 12 inche'i for the next five miles; and 
10 inched for the remaioder of the distance.* 

Chemieat Anal]/tia of Water from Littleton's Tfea Suppljf. 
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*8oalb brnDch of Gale Rlrer. 
t Nortb brancb oC Osle Kiver. 

During the epidemic of typhoid fever in the winter of 1B02— '03 nearly 
all the private well and spring supplies near the village of Littleton were 
analyzed. After the epidemic had parsed these private supplies were 
depended upon for water pending the installation of the new system. 
Twenty-sis well waters were analyzed; 11 were of good quality; six 
were receiving sewage pollution and were of doubtful ijuality ; and nine 
wells were condemned as unfit for use. Thirteen spring waters proved 
to be of good quality, and eight were so contaminated by seepage as to bd 
UDBuitable for drinking. 

LivEBMORE. — No public supply. 

LojTDONDBRRT. — No public supply. 

Loudon. — No public supply. All the water is obtained from wells 
and springs. The single well supply analyzed proved to be unfit for 



Water is obtained from wells and from 



Ltman. — No public supply, 
springs, through lead pipe or logs. 

Lyme. — In 1838 the Lyme Aqueduct Company inaugurated a system 
of water works, the source being springs. 

• See speolal report elsenhere under "The Littleton Epidemic of Trpbold Fever." 
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Chemtcal Xxamination of Water from Supply of Lyme Aqveduet Company. 
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Two private spring supplies and one veil water were of good qnality. 

Lthdbbobottgh. — No public water service ; simply individual wells and 
springs. The water from five private supplies was analyzed, and two 
^rell supplies were condemned because of sewage pollution ; two spring 
«nppliea contained lead in considerable quantities and one spring water 
^ras of excellent quality. 

Madbuict. — No public supply ; individual wells. 

Madison. — No public supply. The Silver Lake Reservoir Company, 
in 1886, introduced a supply from a natural spring. The water has never 
been analyzed at this J^aboratory. 

Manchester. — A water supply was instituted by the city in 1873, 
"Was added to in 1886, and supplemented by a high service in 1894. The 
source is Lake MaMabesic, having an area of 2,500 acres, an average 
depth of 20 feet, and a bottom paiUy rocky and partly muddy. It 
bas approximately 40 milea of watershed, wooded and cleared about 
■equally. Some aawduat enters the lake. The water is pumped to a 
TeBervoir of 15,000,000 gallons' capacity, and an average depth of 20 
{eet. There are 100 miles of distributing m^na, iron ; service pipes are 
iron, lead lined. The average daily consumption ia 3,000,000 gallons. 
Twelve thousand two hundred families, aine tenths of the population, are 
consnmei^ of this water. There are not many individual wells within the 
radius of this supply. 
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Chemical Escaminalion nf Water front Lake JfoMobetie. 
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Hanover Spring, situated in Hanover Cominon, has until recently sup- 
plied the public fountains along Elm Street. The spring Is never-faihng 
and originally furnished a very pure water. At present it is surrounded 
by a densely populated district, and each year is bacoming more polluted. 
It is a peculiar fact that the last three examinations of water from the 
spring, made at intervals of one year, have shown a marked difference in 
composition, and that the chlorine content of water at the spring is lower 
than at the tap in the City Hail. This unusual condition can only be 
explained by supposing that there is some forgotten spring feeding the 
supply through a branch pipe. The Board of Health of Manchester has 
recently condemned this supply, and obtained the consent of the Stat© 
Board of Health to close it permanently. 
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Chemical Examinatloa of Wai^ from Hanover Spring, Banover Common. 
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I tap at city Hall. 
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In addition to these analysea water from stz private anppliea waa exani' 
ined and every snpply bnt one was found to be unsuitable for drinking 
because of lead or sewage pollution. 

Mablbohocgh. — No public supply. Water is taken from wells and 
springs through lead pipe. Water from seventeen private supplies has 
been analyzed and all but five were found so be suitable for use. 

Marlow. — No public supply. Families are supplied almost wholly 
from wells ; a few have private springs. The one well supply analyzed 
was of good quality. 

Mason. — There is no public water supply in the (own. Wells and 
BpringB are the main source of supply, and are all owned by individual 
parties. Two watera were analyzed and both found to be suitable for 



Meredith. — The Meredith Fire District owns and operates a water 
supply that was installed in 1894, the source being springs. The water 
flows by gravity from a reservoir on a hill. 
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Eleven well supplies were analyzed, eight of which were of good qual- 
ity. Three well waters were very badly polluted by sewage. The one 
private spring supply examined was pure. 

Merrimack. — No public or private system of water works. The peo- 
ple of the town, with the exception of a few tenements, derive their water 
supply from wells. The tenements mentioned are supplied from a spring. 
Water from nine well supplies was examined. Five supplies were of good 
quality, three were badly polluted by sewage, and one was of doubtful 
quality. 
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MiDDLETON. — No public supply. This is strictly a farming tovm, and 
each place tias ita individual well. 

Milan. — No public water supply. Water is obtained from individual 
wells. Two well supplies were eiamined : one contained considerable 
lead and the other was very foul. Both were unsuitable for drinking. 

MiLFOED. — The public water works of Milford were built in 1890 by 
John T. I/angford, and purchased by the town in 1891. There are three 
collecting wells, two of them about 85 feet in diameter and one 20 feet 
deep ; one somewhat smaller is fed by driven pipes. Soil, gravel with 
«lay bottom. The water is pumped to a stand pipe of 256,000 gallons 
capacity. 

Chemical Examination of Water from Faucet of XHford ft'ater Works. 
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Water from 33 private supplies waa analyzed. Eight well anppliee 
were condemned because of sewage pollution, 11 were of good quality, 
and nine were receiving so much seepage that they were classed aa of 
doubtful qoalitj. Three spring supplies contiuned much lead, and one 
spring was very dirty and somewhat polluted. A cistern water wan of 
abnormal composition and was not suitable for use. 

Milton, — No public water supply. The town is supplied by iodividnal 
wells, springs or cisterns. Fourteen private well supplies were analyzed 
and 10 were condemned because of sewage pollution. 

MotntoE.-^No public water supply. 

Moyr Vernon.— No public water supply. There is one town pump. 
Each dwelling, almost without exception, has its private well. Twenty- 
two well and spring supplies were examined. Eight well waters were 
condemned because of lead and sewage pollution, and eight were of good 
quality. Two of the five spring waters were not suitable for use. 

Mori-TONBOKOUGH. — No public water supply. 
Chemical Examination of Water froi 
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Nashua. — No public supply. A private supply, the Pen nichuck Water 
Works, installed by Nashua Aqueduct Company, in 1853, has for a source 
springs and wells. The wells, from 16 to 52 feet in depth, are driven 
through alternate layers of marl,. sand, fine gravel and coarse gravel, and 
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flow from 20 gallons to 275 gallons per minute. The reservoir, of 
4,000,000 gallons' capacity, is 13 feet in depth. There are about 75 mileft. 
of cast-iron distributing mains; wrought iron, galvanized, is used for 
service pipes. The average daily consumption is 3,500,000 gallons, by 
4,000 families, about 95 per cent, of the population. There are not over 
five or six wells. 

Water from six private wells was analyzed, and three samples proved 
to be of good quality. Two were of doubtful quality, and one sample was. 
highly polluted by sewage. 

Nelson. — No public supply. The three well waters analyzed were of 
fair quality. 

New Boston. — No water supply. The water supply of New Boston- 
is from individual wells and springs. Three well waters were analyzed^ 
two of which were badly polluted and unsuitable for use. 

Newbury. — No public supply. At Blodgett's Landing there are two 
small private supplies from springs. There are two small reservoirs, one 
supplying 12 or 15 families ; the other, five or six families. Three spring 
waters were analyzed. One sample contained a very large quantity of 
lead and the water was condemned ; the other two samples were pure. 

Newcastle. — No public supply. Water is supplied by private wellsi 
and cisterns. The single well water examined was of good quality. 

New Durham. — There is no public water supply in town. The indi- 
vidual family supply is from wells, principally dug wells, a few bored onea 
and a few springs. 

Newfields. — No public water supply. Water all taken from wells or- 
cisterns. One well water was analyzed and proved to be of fair quality. 
A water from a schoolhouse cistern was very foul, though otherwise of 
stcceptable quality. 

New Hampton. — No public water supply in town. Fifteen private^ 
spring and well supplies were analyzed, all but three of which contained 
X^ad. Nine were so badly polluted by lead that they were unfit for use. 

Ne WING ton. — No public water supply. 

New Ipswich. — No public water supply. Water is taken about evenly 
feom wells and springs. Twelve private well and spring supplies were 
ajialyzed, five of which were badly polluted by sewage and lead and there- 
fore wholly unsuitable for use. The other seven samples were pure. 
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New London. — No public supply ; water mostly from wells. Thirteen 
private well and spring supplies have been analyzed. Four of t^e well 
waters were badly polluted and six were of good quality. Two of the 
three spring waters were suitable for use though showing evidence of 
some past pollution. One spring water was condemned because of the 
presence of mudi lead. 

Newmarket. — The public water supply, owned by the town, was built 
in 1894. The water, from springs, is pumped to a standpipe of 22,000 
gallons' capacity. There are seven miles of cast-iron distributing mains, 
and the service pipes are of galvanized iron. The average daUy consump- 
tion is 150,000 gallons. About 90 per cent, of the population are supplied 
from this system, but some private wells are still in use. The two well 
supplies examined were badly polluted. One spring water was of good 
■quality. 

Newpokt. — The town owns and operates a system of water works sup- 
plied by a pond, or lake, of 66 acres ; average depth about 30 feet ; bot- 
tom largely sand and rock. The watershed is about four or five sqoaie 
miles, about two-thirds wooded ; three families reside thereon. There are 
also one or two individuals who sell spring water. There are many indi- 
vidual wells in the locality. 
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Of the six private supplies examined, two spring waters were condemned 
because of the presence of very much lead. The other supplies were of 
fair quality. 

Newton. — No public water supply. Nearly every family has a well, 
■Borne more than one. A few have no well, and depend upon neighbors 
for water. Six of the 11 private well supplies examined were so badly 
polluted by sewage as to be unsuitable for use. 
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NoKTHFiBLD. — No public supply. The Tilton & Northfield Aqueduct 
Company, a private corporation, instituted, aome 14 or 15 years ago, a 
water supply, the source being a pond fed by Bpringa. The land is cleared 
for some distance from the water, and there are no houses within one half 
mile. There are not many individual wells in the vi(anity. See special 
report elsewhere in this volume. 
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Two private well waters were analyzed and both were found to be 
unsuitable for use. 

North Hampton. — No public supply. A charter is held by the North 
Shore Water Company, and the matter of supplying Little Boar's Head 
and Rye Beach with an ample supply of good water haa been talked of 
for some years, but as yet no well-defined plan has been reached. 

North UMBBKL AND. — No public water supply, excepting a small system 
at Groveton village, the source being a brook with an uninhabited water- 
shed. 

NoKTHWooD. — No water supply other than individual wells and springs. 

Nottingham. — No public supply. Water is obtained from wells and 
Bprings. Wells are dug from 15 to 30 feet deep. The single well water 
examined was free from pollution. 

Orange. — No public supply. All the water is obtained fi'om private 
wella or springs. 
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Orford. — No public supply. There are private aapplies from springa, 
■which fumiBh water to some 30 families. These springs are dug from six 
to eight feet deep, through sandy loam, subsoil rock. The water flows by 
:gravity through iron aad lead mains, with lead for service pipes. There 
are do individual wells in the vicinity. There are several other private 
springs. 

Chemical Examination (ff Waterfront the Wilcox Springt, 
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Five private well and spring supplies were analyzed. One well water 
■was badly polluted by sewage and one otherwise good spring water was 
.condemned because of the presence of mucli lead. 

OssiPEE.^ — There is no public water supply. Three of the five well 
■supplies were considerably polluted by seepage from sewage- polluted 
ground and were classed as doubtful waters. One spring supply was of 
>excellent quality except for the presence of much lead. 

Pelhaji. — No public water supply. All the houses in town but two 
:are supplied by wells, which are believed to be in good condition. The 
two exceptions are supplied from springs, through lead pipes te cisterns 
in the bouses. 

Pembroke. — No public supply. There are two private supplies. The 
'.Suncook water works, built in 1896, is supplied from a pond having an- 
■area of 25 acres, 1^ feet deep on an average, and a very muddy bottom. 
No inhabitante within two or three miles. The water flows by gravity. 
There are nine miles of distributing mains, cast iron ; service pipes of ■ 
galvanized iron. About 50 per cent of the population are supplied from 
this source. The Baker & Dearborn water works were built in 1895, the 
.source being a spring and Sancook River. The latter receives all the 
^sewage of Pittsfield, 16 miles above. This river water is pumped to three 
reservoirs, 150 x 20, 50 x 20 and 50 x 20, and nine feet deep respectively. 
The distributing main is one mile in length and is of wrought iron ; ser- 
ivice pipes of galvanized iron. About 10 per cent, of the population take 
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water from this supply. There are many private wella within the circuit 
of these two supplies. 

Chemical Anali/ait of Water from the Suncook Water Works. 
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Cft'nticol .4nnlysi« o/' Waifr from the Baker & Dearborn. Water Works. 
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Water from 13 private supplies has been analyzed. Nine of the 12 
-well supplies were of good quality, one contained much lead and was cod- 
demned and two were of doubtful quality. The single spring supply 
contained considerable lead which made it unsuitable for drinking. 

Penacook (Ward 1, Concord). — The village o£ Penacook is supplied 
with water from two sources. That portion of the ward lying north of 
the Contoocook River is furnished from the Penacook and Boscawen 
water precinct syst-em, the source being Walker Pond. For analysis and 
{urther descripdon see Boscawen. 

The remaining portion of the village is supplied with water from Pena- 
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cook Lake by the Concord Water Works, the high pressure system of 
which was extended to Penacook in the summer of 1904. For further 
description se^ Concord. 

Six well supplies were examined, and all were found to be polluted 
with sewage. 

Peterborough. — In 1896 the town installed a water supply from a 
brook fed by springs. The watershed is three miles by one mile in 
extent, consisting of pasturage and woodland. It is a gravity system of 
approximately four miles of distributing mains, iron ; service pipes of iron. 
There are quite a number of wells still in nse, but they are gradually 
being given up. An additional supply is being considered tor the town, 
the source being Cunningham Pond. 

Chemical Examination qf Water from Tap of Toinn Supply. 



Water from 36 private well and spring supplies was examined. Ten 
spring waters contained too much lead to be suitable for drinking ; eight 
were of good quality; and four contained small amounts of lead, and were 
classed as doubtful. Of the well supplies, eight were good ; five were 
doubtful ; and one was badly polluted by seepage from a barnyard. 

PiEEMONT. — No public supply. Nearly all the water used in town is 
obtained from springs on the hiUside of sand and sandy loam. There are 
only nine wells in town. Lead pipe is used chiefly. 

Two of the three waters analyzed were pure ; one was condemned 
because of the presence of very much lead. 

PiTTSBiTEG. — There is no other water supply in this tewn than springs- 
and a very few wells. Nearly every family has spring water. 
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PiTTSFiKLD. — No pabllo supply. TTie Pittsfield Aqneduct Company 
installed a supply from a pond in 1884. It is a gravity system. There 
are 11 miles of oement-lined iron mains, while the service pipes are of 
galvanized iron. Two hundred and seventy-five f&miliea, 95 per cent, of 
the popnlation, take of this water. There are a few private wells in the 
village. 

Chemical AruilyiU of Water from the PUtifielS Aqueduct Company. 
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Three well waters were analysed and all were found to be polluted and 
unfit ior drinking. One tap wat«r from a pond was of good quality. 

Plainfield. — No public supply. A private supply was introduced in 
1890-'91 by die Meriden Water Company. The source of the supply is 
springs dag from 7 to 10 feet deep, and flowing from 10 to 80 gallons 
per minute. The watershed has an area of about 100 acres, all cleared. 
The water flows by gravity to a reservoir 20 x 25 x 8 feet, and having a 
capacity of 1,000 barrels. Twenty families, besides the hot«I and board- 
ing-honse, are supplied from this source. There are many individual 
wells in the locality. 

Chemical Exnmlnation of Water from Tnp of Meriden Water Company, 
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One well supply was analyzed that contained the bacillus Colon Com- 
m.uni». Two stream waters examined were of poor quality, one ahowii^ 
the presence of mach sewage. Two ice samples were of &ur quality. 

Flaistow. — All of the water used in this town is obtained from indi- 
vidual wells. 

Plymouth. — The town installed a system of water works in 1880 and 
1881, the supply being from springs and wells. The avenge depth of 
tiie wells is six feet. A foot of top soil is loam ; below the loam is mail 
and gravel. The wells are dug. The water flows by gravity to two 
reservoirs having a capacity of 4,000,000 gallons ; area, one acre ; average 
depth, 12 feet. There are several individual wells in the locality. 







Chemical Examlnntion of Water frnm Town Supply. 
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Water from 23 private supplies was analyzed. Of 16 well supplies 
seven were pure; eight were badly polluted either by sewage or lead, 
and one was of doubtful quality. Four of the seven spring supplies were 
unfit for use ; three contained much lead, and one was contaminated by 
sewage. 

PoBTSMOPTH. — The city consti-ucted a system of water works in 1891, 
the source being wells and springs. The watershed is about four square 
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miles in area, partly wooded ; no inhabitante very near. The wells are 
driven from 70 to 100 feet, in gravel. The water is pumped to a stand- 
pipe having a capacity of 500,000 gallons. There are very few private 
wells. 

Chemical £^aminathin qf Wattr from Portmnouth Water Supply. 





1 

1 

■s 
s 
S 


„,„„„. 


Bbhidub 


AUHOKU 


„,„;.„ 


1 
s 


3 

S 

1 


, 




1 


k 


i 
1 


1 


1 


2 


1 


1 


a 


1 


£ 




631 


leoB 

Aug. 4 


None 
None 


Slight floe 
311shl 


Slight 
None 


0.0 ■ 10.40 


11.10 


.ODcn 


.DDIO 


.0500 


.0008 


:;:: 





















Water from nine private supplies was analyzed. Three well waters 
■were of doubtful quality, and four were good ; one spring water was 
heavily polluted by sewage, and one was pure. Two distilled waters 
proved to be of very poor quality. 

Randolph. — No public water supply. 

RATMOfTD. — In 1893 the town installed a public water supply from a 
system of wells driven from 40 to 60 feet deep, through loam, sand and 
gravel. The water is pumped to a standpipe having a capacity of 118,037 
gallons. The watershed is about one square mile in area, is about equally 
wooded and cleared, and on it are about 600 inhabitants. There are a few 
wells in the locality. 

Chemical Etamination of Waierfrom Faucet of Baymond Water Works. 
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Tbe quality of this wxter is stmdily growing worse. At tiie present 
time the snpply is reoeiving such large unoontB fif filtered aewBge that 
tbe Gompoffltion of tbe water is seriously affected. It ia only a qnestion 
of time before tbe supply will have to be abandoned for drinMng and 
domestic purposes. 

RiCHMOXD. — Xo public aapply. Eadi family, as a mle, has its indi- 
vidual well. There is one well, however, that is owned by ueversl neigh- 
bors, for their own private accommodation, especially when other wells 
may be dry in eummer. One hotel ia supplied from a privats well across 
the street, and from another in the hotel cellar. 

RiNDGE. — No public snpply. Two well supplies were analysed ; one 
was very badly polluted by sewage, and tbe other was of good quality. 

RocnESTER. — The Rochester water works, owned by tbe city, installed 
in 1885, has for a sonrce a pond and reservoir, the pond being about one 
hundred acres, and the reservoir two hundred acres in area. The water- 
shed, several square miles in extent, is both wooded and cleared, with, 
perhaps, 75 inhabitants. There are not many private wells in tbe locality 
Chemical Examination of Water from Tap of CUjf Bupplg. 
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Four of the seven well wat«rs analyzed were badly polluted by sewage^ 
and were unsuitable for drinking. The single spring water analyzed waa 
pore. 

RoLLiNSFORD. — No public water supply, the only source being wells 
and springs, samples from many of which have been analyzed at the State 
Laboratory of Hygiene, and in a majority of oases found to be unfit for 
domestic use. There are a number of dtizens who would be glad to see a 
system of water works installed in the village. But one well water was 
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aiulyzed and that waa of fair quality. A spring water from Salmon Falls 
was polluted by sewage aad unsuitable for use. 

RoxBDKT. — No public supply. Some families use the old wells, but 
most of them are supplied with nmniog water from the hills. One spring 
water was analysed and found to be of escellent quality. 

RuMiTET. — ^This town is supplied with water from private wells and 
eprings. Four water supplies have been analyzed. One spring supply 
was pure and two were badly contaminated by lead. The single well 
water analyzed was not suitable for use. 

Kye. — No public supply. The entire water supply is taken from pri- 
vate wells and springs. One well water was found to be wholly unfit for 
use, and one was of fair quality. 

Saleh. — A private water supply was installed in 1903 by the Salem 
Water Works Company. The source of the supply, Canobie Lake, is of 
sbout 1,000 acres in area, 40 feet in depth on an avert^e, and gravelly 
bottom. The watershed is approximately 500 acres, mostly wooded. The 
shores of the pond, upon which is Canobie Lalte Park, is frequented by 
summer cottiers and excursionists. The water flows by gravity through 
3boat three miles and a half of iron main pipe, and the service pipes are 
of galvanised iron. It is estimated that 15 per cent, of the population 
nse this water. 
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• Bample No. US was collected opposite Crosse's Ore ve. f No. 239 opposite ChaEe's GroTO. 
One well water was analyzed which was of doubtful quality. See 
* Protection of the Water Supply of Salem," printed elsewhere in this re- 
port. 
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Salisbury. — No public water supply. Two well waters were analyzed 
and one found to be very badly polluted by sewage. The single spring 
water examined was of good quality. 

Sanbornton. — No public water supply. Two private supplies were 
examined ; one, a spripg, was of good quality. The other, a well water, 
showed evidence of considerable sewage pollution and was classed as 
doubtful. 

Sandown. — No public water supply. One well supply was analyzed 
and found to be pure. 

SANDT^acH. — No public supply. Practically every house has its indi- 
vidual well. Some of the water is conveyed through lead pipe. 

Seabrook. — No public water supply. 

Sharon. — No public supply. Water is obtained entirely from springs, 
and wells. 

Shelburxe. — No water supply except private wells and springs. 

SoMERSwoRTH. — A system of water works was installed by the city in 
1895, from Salmon Falls river, which received the sewage of East Roch- 
ester and the woolen mills there. The water is pumped to a standpipe 
having a capacity of 997,000 gallons. There are several private wells- 
within the radius of this supply, but many who have wells have city water 
also. 

Seven private well supplies were analyzed. Two were polluted by^ 
sewage, and the others were of fair quality. 
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Chemical Examination f^ Water from Faucet isf City Watfr Wot)c», Somernworth. 
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South Hampton. — There is no public supply in town. Water for 
family use is all from veils. A few springs are used for barnyard and 
highway purposes. 

Springfield. — The water supply of this town is entirely from private 
wells and springs. One of the two welt supplies analyzed w^ badly pol- 
luted by sewage, and the other was of fair quality. 

Stake. — No public supply. Water is obtained from springs and driven 
■wellfl. 

Stewaetstown, West. — No public supply. The Consolidated Water 
Company fumiabes water to 25 families, the source being several springs 
and a few wells. There are still a few deep wells in the locality, dug 
from 15 to 20 feet, on a level with the river, and which have good sup- 
plies of water. The one spiing water examined was of good quality. 

Stoddard.— -No public supply. Most of the families are supplied from 
individual wells; a few from Long Lake. 
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Strafford. — No public supply. Water is obtained from individual 
wella, the pipes used being partlj lead and partly galvanized iron. 

Stratford. — No public supply. The village of North Stratford has 
two private water supplies. In 1882 Mr. Clark Stevens installed a supply 
from a system of springs, the watershed being about 60 acres, mostly 
cleared land, no inhabitants. The springs are seven in number, stoned 
from five to seven feet deep. In 1888 Mr. J. C. Hutcbius introduced a 
second supply, also from springs stoned about six feet deep, with same 
kind of soil as first supply. The watershed is about five square miles in 
area, mostly cleared land, no inhabitanta. 







Chemleal Examination of Water <tf Strafford. 
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faucet utClarlc Stevens' vatersuppl;. 

Stratham — No public supply. There is one private supply, pumped 
by windmill from a spring to an out-of-doors tank, from which four houses 
are supplied. The water supply of the town is chiefly from individual 
wells and springs. A few filtered cistema are used. Three well waters 
were analyzed, two of which were found to be of doubtful quality. 

Sullivan. — Individual wells and springs are the only water supply. 

SrriTAPEE. — The Sunapee Water Works, owned by the town, were built 
in 1901, Sunapee Lake being the source from which water is taken to sup- 
ply the Sunapee village, and Ledge Pond for George's Mills. Water 
from the pood flows by gravity, while that from the lake is pumped to a 
reservoir of 300,000 gallons' capacity. The Lake Sunapee Water Supply 
Company, a private company of 23 stock owners and takers, installed ite 
works in October, 1886. The water is taken from Sunapee Lake, and 
flows by gravity. The plant is nearly worthless at this time, as the pipes 
are of small size and filled with rust 
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Chemteal Examination nf Water /rnm Lake Sunapee. 
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Fourteen spring waters were analyzed, and but three found to be pure. 
Nine contained bo much lead that they were unsuitable for use. Four of 
the aeven well waters were good and three were polluted by sewage or 
lead. 

ScKRY. — No public supply. Water is obtained from wells dug about 
three feet deep, on a hilUide, and are fed by springs. The water Sows by 
gravity, about one mile, through lead pipe. Fourteen families are so 
supplied. 

SpTTON. — The water used in this town is obtained from private wells 
and springs. Some wells are near buildings, and pumps are used ; in 
other cases the water is conducted through lead pipes from springs back 
in the hills. 

Nine private well and spring supplies were analyzed ; four were of 
good quality, three were badly polluted by lead or sewage and two are 
of doubtful quality. 

SwANZET. — No public supply, A private well at West Swanzey fur- 
nishes water for four or five families from a small reservoir fed by springs, 
l)ut the water is not used to any extent for drinking. 

Five of the six well waters analyzed were polluted by sewage and 
imsuitable for use. One was of good quality. The two spring supplies 
were both somewhat contaminated by excess of organic matter, but were 
reported as suitable for drinking. 
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Tauwohth. — No public supply. Water is obtaioed from individual 
springa and wells. Two well waters and ooe spring water were analyzed 
and all were of good quality. 

Temple. — No public and no private system of water works. Water is 
obtained from individual springe, which flow by gravity and from wells. 

Thorstos. — No public supply. Water is obtained from springs and 
wells, through lead and iron pipes. ' 

TiLTON, — No public supply. A private supply was installed by the 
Tilton & Northlield Aqueduct Company in 1887-88, the source being a 
pond of about 60 acres in area, from 10 to 75 feet deep ; sand and gravel 
bottom, with but very little mud. The water shed is several hundred 
acres in e^clent, wooded and pasture, with five farms. There are still a 
very few wells in the locality, although most of them have been 
abandoned. 

Chemical Mamlnalion of Water fT<ym a Faucet in Tilton Supplied by the Tilton A 
NoTtlifieid Aqueiact Company. 
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Eleven private well and spring waters were analyzed. Both the spring 
waters were badly contaminated by lead, Five of the nine well waters 
were of good quality, three were of doubtful quality and one was very 
heavily polluted by sewage. One ice was analyzed and found to be very 
pure. See " Protection of Tilton and Northfield Water Supply " else- 
where printed in this report 

Teot. — No water supply other than individual wells and springs. Six- 
teen well watera were analyzed, of which twelve were polluted and unfit 
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for lue ; tliree were good and one was of doubtful quality. Six of the 12 
bad waters were so reported because of the preseaoe of much lead. 

Tdftonboeough. — No public supply. 

Unity, — No public water supply. The people are supplied with water 
chiefly from wells. A few have ruoning water from individual aqueducts. 
It ia believed that many of the wells furnish poor water. 

The dngle spring supply analyzed contained much lead and was, there- 
fore, condemned as unfit for use. 

Wakefield. — No public supply. There are two driven wells in town ; 
the others are dug and are not more than 15 to 20 feet deep, on an 
average. 

Thirteen well waters have been analyzed with the result that four were 
good, four doubtful and five so polluted by sewage as to be unsuitable for 



One spring water was of good quality and one brook water was also 
pare. 

Walpole. — The North Walpole Village Precinct Water Works, owned 
and managed by the precinct named, wa,s installed about 35 years ago by 
Nathaniel Monroe, There are four springs ; one flowing 25 gallons per 
minute, is pumped to a reservoir; three others run into cement-lined pipes 
and supply 84 families, and have a capacity for 80 more. The soil is fine 
gravel. Two hundred and forty families are supplied from this source. 

A new system of water works ia in process of conatniction at Walpole, 
by the Walpole Water and Sewer Co., and is expected to be completed 
by the 1st of December, 1904. The source of tie supply is a stream 
and springs, with a watershed of three or four square miles, both cleared 
and wooded. There are no inhabitants on the watershed. The water 
will flow by gravity three and four-fifth miles, through iron mains ; ser- 
vice pipes of galvinized iron. The system will supply 50,000 gallons per 
day, while the average daily consumption will probably be less than that. 
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Of the five well waters analyzed four were polluted and unsuitable for 
use. 

Four spring waters were also analyzed and two were found to be pure, 
one doubtful and one so full of lead that it was onsuitable for drinking. 
A cistern water was found to be unsuitable for use. 

Warjtke. — No town supply. In 1895 a supply was introduced by 
private parties, which was later purchased by the Warner Village Fire 
District. This consists of a reservoir suppUed by springs and a brooL 
The bottom is clayey hardpan in part, and part gravel ; average depth, 
«ight feet The watershed is estimated at 400 acres, wooded ; not more 
than 12 inhabitants. The volume of water varies greatly. The water 
£ows by gravity. There are quite a number of private wells in the 
locality. There are many private supplies wHch are piped from springs 
long distances through lead pipe. 



Chemical Examination nf Water from a Faucet <if the ViUage DittrM Supply. 
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Twenty well waters were analyzed, of which eight were pure, seven bad 
and five doubtful. Six; of the seven polluted waters and all of the doubtful 
waters were so classed because of the presence of lead. One of the two 
spring supplies analyzed was condemned because of the presence of lead- 

Warren. — No public supply. There ai-e two private systems of water 
works in town; one, the Warren water works, was built in 1873, the 
source being a spring about a mile distant. The water flows by gravity 
through galvanized iron pipe. Nineteen famihes are supplied from this 
source. The other supply, the II. N. Merrill Wafer Works, was installed 
about the year 1895. This supply is from a spring and driven well 474 
feet deep. The water flows partly by gravity and partly by being pumped 
into a reservoir. Eighteen or 20 families take from this supply. There 
are not many private wells within the radius of these supplies. 
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Chemical EManiiuUiOit of WaUrfrom F«rf*u» Source*. 
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■a&mpleNo.g7GlB from H.N. Uarrlll Water Works i No. S77, from Warren Wkter Worka. 
The wngle well water analyzed was pure. 

Washington. — No public water works. The town being quite hilly, 
a great many iamilies have put in private aqueducts at comparatively 
small expense. It is probable that nearly or quite half the farms hare 
aqueducts snppyling house or bam or both. Lead pipe has generally 
been used to conduct the water, although of late iron pipe has been 
employed to some extent. 

Of ten well supplies analyzed six were polluted either by sewage or 
lead. 

Watertiu-b. — No public supply. 

Wbaks. — No public water supply. Four families at Riverdale are 
Bopplied from a spring, by lead pipe. The works were put in about 6(^ 
years ago by Christopher Simons, who supplied the village with excellent 
"water. Later, the owner of the spring asked several partis to put their 
feucets on a level with his ; they would not. He cut the pipe and laid a 
new line to supply the four families mentioned. The others now depend 
upon wells. At North Weare four families get water from a spring, 
through pipe not lead. Wells are generally used, although quite a num- 
ber in town have running water from springs. 

Of five well supplies two were badly polluted by seepage, two were of 
good quality and one was doubtful. The one spring supply was pure. 

Webster. — No pubUc water supply. Water is supplied by private 
works from springs and wells. Two well waters were analyzed. One 
water was of good quality, but the other was badly polluted by seepage. 

Wenitwobth. — There are do public water works in town. The sup- 
ply is from wells and springs. The single spring supply examined con- 
tuned much lead and was unsuitable for drinking. 
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Wbntwobth'b Location. — No public supply. 
Westmoreland. — No public supply. 

Whitkfield. — The public water works, owned by the town, were built 
by private parties in 1892. The water is from streams, and flows by 
gravity to a reservoir having a capacity of 800,000 gallons. There are 
two watersheds of about 30 acres each. The remainder obtain water 
from individual wells. 







Chemleal Examination of Water from Town 8m>lv. 
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Five private supplies were analyzed and two well waters were found to 
be so heavily contaminated by seepage that they were unsuitable for use. 

WiLMOT. — No public and no private water works, The supply of this 
town is from individual springs or wells. One spring water contained 
much lead and was unsuitable for uee, A well water also contained so 
much lead that the supply was reported as of doubtful quality. 

Wilton. — A gravity water system is now being constructed which will 
aupply the village of East Wilton with water for domestic purposes and 
fire protection. The source of the supply is Mill Brook, with the in- 
take at Gaerwea Falls, 250 feet above the bridge at East Wilton, about 
IJ miles from the village. Mill Brook, or Gaerwen Falls Brook, rises on 
the eastern slope of the Pack Monadnock range of mountains and has a 
'watershed of neai'ly four square miles. It ia also the outlet of Burton 
Pond, a dheet of water some 60 acres in extent which is dammed and will 
serve as an admirable storage reservoir. 

The committee appointed by the town to study the feasibility of a 
■water supply collected samples of water from various sources that were 
suitably located for supplying the town and sent them to the State 
Laboratory for analysis, with the suggestion that a chemloal and bacterio- 
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logical analysis be made to determine their relative purities. The reports 
of the analyses, together with various communications, are given below : 

Concord, N. H., March 17, 1904. 
S. B. Center, WUUm, N, H. 

Dear Sir: — ^I enclose analyses of the five samples of water collected from the 
various sources under consideration as a water supply for your town. The 
waters are all of good quality and there is but little choice between them, so far 
as their chemical composition is concerned. One sample shows the presence of 
the colon bacilli, as I have noted on the report, but the other waters are free 
from any fecal contamination. I am convinced that your brooks are of good 
quality, and, other things being equal, will afford you an acceptable water sup- 
ply. Other analyses may show different conditions and should be made as fre- 
quently as possible. It will be well to take samples directly after a heavy rain or 
shower, when the brooks are swollen by surface water. 

I shall be glad to come to Wilton whenever you may suggest, and the only 
cost to the town will be my traveling expenses. 

Very truly yours, 

H. E. BAKNARD, 

ChemiaL 



Concord, N. H., May 4, 1904. 
Mr. S. B, Center, Wilton, N, H. 

Dear Sir: — I enclose a rei)ort of the examination of the proposed water sup- 
plies for your town. I have discussed the Gteerwen Falls supply somewhat in 
detail as being most probably the supply you will finally select. 

I also enclose the results of analysis of the two waters sent in on Monday. 
There is no question but that the Burton Pond water is of good quality. It is 
somewhat colored at present, just as the water at the dam is colored, by the dis- 
solved vegetable matter always present in surface waters. 

I will send you more bottles shortly, that you may take other samples of 
water at the dam. It is well to have a series of analyses which will show con- 
clusively the permanent character of the water. 

I have not sent you more copies of the analyses of the waters made on March 
17, as you probably have them on hand. 

Very truly yours, 

H. E. BARNARD. 

Chemist. 



Concord, N. H., May 4, 1904. 
Mr. S. B. Center, Wilton, N. H. 

Dear Sir: — In accordance with your request of March 8, 1904, for our assist- 
ance in regard to examinations of the proposed supplies for a gravity water sys- 
tem for the town of Wilton, we have made both chemical and bacteriological 
analyses of the waters collected by you from five possible sources of supply, viz.: 
Gaerwen Falls Brook, brook on land of Mrs. R. W. Ward, Blood Brook, Miller 
Brook and small brook in Peabody meadow. The results of the analyses showed 
all the waters to be of acceptable character from a chemical standpoint. Bac- 
teriologically the water from brook on land of Mrs. R. W. Ward showed the 
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presence of the colon bacilli, an evidence of fecal contamination, while the other 
supplies were entirely satisfactory. 

It seemed advisable to make a personal examination of the proposed supplies 
to determine the character of the watersheds and the number of inhabitants 
thereon; the presence of mills and pollution by manufacturing operations. 

On the 20th of April an extensive examination was therefore made of four of 
the proposed supplies, the results of which are here given. 

QAERWEN FALLS BROOK. 

The Gaerwen Falls Brook was traced from the falls to Burton Pond. Bufc 
small areas of swamp land drain into the stream and no muddy places were 
observed which would depreciate the quality of the water. The watershed is 
extensive and consists of both woodland and cleared land, pastured or culti- 
vated. No farm drainage can reach the stream directly except that from the 
old Hillsborough County Farm, several miles above the falls, and the quantity 
derived from that source is slight and will not impair the quality of the supply. 

The sewage from the several houses at DavisviUe is evidently satisfactorily 
disposed of, and cannot reach the brook. The manufacturing plant at Davis- 
viUe is located on the banks of the brook and may prove a source of x>ollution 
unless suitably provided with a system for sewage disposal. The manufactur- 
ing waste from this source is slight and cannot be of injury. Some distance 
above this plant there is a large pile of sawdust, which is so located that it will 
enter the stream in time of high water or during heavy rains. This source of 
pollution can be readily removed. Still further up the stream is a sawmill in 
active operation during part of the year, which discharges its waste and saw- 
dust directly into the stream. This pollution of the water renders the sawmill 
a nuisance and the State Board of Health has authority to suppress it when so 
petitioned. The sawmill is not, therefore, an objectionable feature of the pro- 
posed supply. 

BURTON POND. 

An examination was also made of Burton Pond, which is a natural reservoir 
for the system, and at all seasons contributes largely to supplying the stream. 
This pond is admirably located in a natural basin with wooded watershed and a 
shoreline free from decaying vegetation or swamp land. Recent chemical and 
bacteriological analyses of the Burton Pond wat-er accompany this rei)ort. 

The results of the various analyses of the Gaerwen Falls supply have been 
uniform and show the water to be of good quality, very soft, free from turbidity 
and excessive sediment, with a slight vegetable odor and color, due to dissolved 
organic matter. The chlorine content is normal, the solids are very low; 
ammonia in its oxidized conditions, as nitrates and nitrites, is absent, and that 
present as free and albuminoid ammonia is wholly due to the vegetable matter 
always dissolved in pond or surface waters. The bacteriological examination 
shows the water to be practically free from bacteria, but a biological examina- 
tion shows Cyclops, of the order of Copedoda Crustacea, to be present in con- 
siderable numbers. The Cyclops are aptly termed ** water scavengers " and are 
found very generally in our best pond supplies. Their presence is not consid- 
ered detrimental, and as they rarely pass through the service pipes to the o(Xi- 
sumer they will never give trouble. 

Taking into consideration the location of the stream, the character of its 
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^watershed, its freedom from excessive organic contamination, and the nniformly 
good condition of the water, it would seem to be a wholly satisfactory source of 
water supply. 

STREAM IN PEABODY MEADOW. 

Peabody Meadow, which is so located as to be readily converted into a storage 
reservoir fed by small streams, has been considered as a source of water supply. 
The fact that it is the natural drainage outlet for several farms and houses, 
which deliver sewage from barns and sink drains on the slope but a few rods 
above the high water mark of the proposed reservoir, renders it at all times lia- 
ble to pollution. This source is, therefore, not a suitable one for furnishing a 
water supply. 

BLOOD BROOK. 

Blood Brook is an excellent stream for a water supply and will furnish water 
«iTni1fl.r in composition to the Gaerwen Falls Brook. 

Chemical and bacteriological examinations show the water to be pure, soft, 
and in every way suitable for drinking and domestic uses. 

MILLER BROOK. 

This proi)osed source is a large stream with a watershed many miles in ex- 
tent, mostly wooded and but sparsely populated. The composition of the water 
is similar to that from the Gaerwen Falls and Blood Brook and, like them, is 
such as to make it admirably adapted for a town supply. 

In conclusion it is suflScient to say that any one of the three sources, — Gaer- 
wen Falls Brook, Blood Brook or Miller Brook, will be a suitable supply for the 
town of Wilton and will furnish water free from pollution and, except for a 
slight color and odor, of unexcelled quality. 

* Very truly yours, 

H. E. BARNARD, 

Chemist. 
State Laboratory of Hygiene. 



Wilton, N. H., June 6, 1904. 
Mr. H, E. Barnard f Chemist^ State Board of Healthy Concord^ N, II.: 

Dear Sir : — I have examined your reports of analyses of water from several 
sources from Wilton and your letters giving your opinion of their quality, etc. 
I note that you consider Burton Falls and Mill Brook, on the latter of which 
lies Gkierwen Falls, an entirely satisfactory source of supply for a public water 
system for the village. You do, however, mention the presence of a slight veg- 
etable odor and color in the water from these sources. Inasmuch as these things 
are noticeable by the senses and would affect the confidence of the people in the 
water, even though the latter were entirely healthful, the committee desires 
more information on these two points of color and odor. Perhaps this may best 
be obtained by answers to the following questions : 

Are analyses of water taken in all or many of the months of the year neces- 
sary for a complete examination of its qualities, odor, color, etc., etc. ? 

At the very worst would anything more be required for the removal of this 
color and odor, so far as water from Burton Pond is concerned, than the clear- 
ing out of the vegetable matter and mud, if any there be, from the bottom of 
that reservoir? 

Is vegetable color and odor present in the same degree as in these waters in 
6 
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the public water supplies of some other towns in the state (giving their names), 
and yet are those supplies satisfactory to their inhabitants ? 

Any remarks that you may make other than answers to these questions will 
be gratefully received. A prompt reply is desired since the committee wish to 
put its report in print during the last of this week. 

Yours truly, 

I. S. WHITING, 

Chairman. 



Concord, N. H., June 7, 1904. 
Mr. I. S. Whiting, WUion, N, Hr. 

Dear Sir : — I am pleased to give you further information concerning the 
quality of the Gaerwen Falls and Burton Pond supply and enclose a set of anal- 
yses of the waters of most of the cities and larger towns of the state which will 
be of service to you as showing the comparative results of sanitary analysis.* 

It must be realized at the outset that a surface water, — a water which reaches 
the earth as rain and after flowing over the ground collects in natural reservoirs 
or streams, — is different in composition from ground water, — water which has 
passed through greater or less depths of earth and finally collected in porous 
strata from which it is lifted to the surface by pumps or naturally through 
springs. 

Ground water is filtered water and therefore is usually colorless ; surface 
water is unfilter ed and invariably contains more or less dissolved vegetable mat- 
ter as well as suspended vegetable and mineral matter that imparts a color to 
the water. Yet in spite of the aesthetic advantage of having a supply free from 
color, by far the greater number of supplies in this state, — and all of the large 
supplies in New Hampshire and throughout the country, — are surface waters. 

Replying to your last question first, I may say that while the water supply of 
Concord is somewhat more free from color than your proposed supplies, the sup- 
plies of Manchester, Somersworth, Plymouth, Warner, Peterborough, Antrim, 
Hooksett and Pembroke, — ^all of which are excellent and satisfactory supplies, — 
are colored as highly, and in several instances much more heavily, than the Bur- 
ton Pond water. The odor of these waters is not more noticeable than is always 
observed in pond waters, or in brook waters which do not originate as springs. 
Neither the odor nor color of any of our public supplies creates a prejudice 
against its use after the change from a well water to a surface water no longer 
attracts attention. The analyses 1 have made of the proposed supplies for your 
town have been made at the most unfavorable season of the year, and I think 
that the water will be even more satisfactory during the summer and fall than 
it now appears from the results of analyses made in April and May. 

The chemical composition of the water will vary but little through the year. 
Extremely long periods of great heat coupled with low water will sometimes 
produce a decomposition of vegetable material that will impart an unpleasant 
odor to waters. This is particularly noticeable in storage reservoirs. In the 
case of Burton Pond I do not think such a condition is x)ossible as the dam at the 
outlet furnishes a ready means of regulating the height of the water and so ena- 
bles one to keep all portions of the bottom under water. It is undoubtedly true 
that Burton Pond water will be improved somewhat by clearing out all pockets 

« The table of analyses referred to is omitted from this report. 
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of mad and eradicating vegetable matter. I do oot think even thia will be 
necessary, as I nnderetaad the dam has been bnilt for manj years and that all 
stnmps and turf covered by the flowage have completely decomposed. 

I wish to call to yonr attention one factor in the tables of analyses that shows 
conclusively the amonnt of vegetable matter in a water, — that is, the albnmi- 
noid ammonia content. This factor depends upon Che same conditions that pro- 
■dnce the odor and color, and a high odor and color denotes a high albuminoid 
ammonia. The water from Bnrton Pond is low in albnminoid ammonia for a snr- 
faoe water, — much below the content of most of the supplies of the state from 
similar sources, — and the water from the falls mns still lower. 

I can see no possible objection to the proposed supply because of color or odor 
if a surface water is to be chosen. If a water is desired that is colorless and 
odorless a well water is the only water that will meet the conditions. As be- 
tween a colorless well water that is always liable to pollution and a surface 
water that is sightly colored and absolutely secured from contamination, there 
can be but one choice. 

Very truly yours, 

H. E. BARNARD, 

OiemUt, 
Chemical Analysis of Water from Gaertoen Fall*. 





1 

i 


ApPBAHABeE 


Kkbiijoe 


A„-o«tA 


"•"::■" 


1 


i 


, 




1 


i 


g 


i 

3 


i 

& 




i 


1 


1 
1 


1 
1 


i 




isas 

3982 

2274 
3363 


1904 
Mar. IS 

Mej I 

Ma,, a 

J«|J 5 

Any. 14 

8ept.]8 


Slight 
V. Blight 

V. Blight 


Slight Hoc 
Ploo vT* 
MDEh veg 
Sllgbt 
V. sllgbt 
V. Blight 


sHeii't''** 
alight 

veg. 


0.1 
D.B 

11 




SD 

m 

MO 
20 
70 


u» 




0010 
0000 


.00*8 




COM 


-OOW 

.0000 
-0000 

jm 

.0000 


.12 
.M 


'j 

,',,1 

"l 


"■ 



*B. Coil present. 



Smnll Brnok on Peabody Meailnv 





1 

1 
1 


*„..„»c. 


KVAPO'N 


i...„. 


NiTano^.N 


1 


i 
1 


1 




j 


1 


i 


i 

s 


1 


1 


1 


1 


< 


1 


i 

la 




an 


Mar.l. 


.light 


Slight 


V. Bllsrht 

VBg 


0.16 S.30 


1.80 


.0006 


-0030 


.0000 


,0000 


.so 1,70 







STATE BOARD OF HEALTH. 

Chemical Examination of Water from Burton Pond. 
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Chemieal Exnmination <tf Water from Blood Brook. 
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Chemical Analysis of Water from Miller Brook. 
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'Beoti present. 

A large number of private sapplies have been analyzed during the past 
two years. Of 45 well waters examined but 14 were of good quality; 10 
contained either sewage or lead in euch quantity that the water was 
reported as of doubtful quality and 21 waters were condemned as unfit 
for use. Twelve of those so classed were contaminated by large quanti- 
lies of lead. 

Twenty-six spring waters were also analyzed. Eleven were of good 
<[nality, but 15 contained so much lead that they were unsuitable for use. 
All of the spring waters were free from sewage, and if conveyed through 
some other pipe than lead would be acceptable supplies. 

Winchester. — No public water supply. Two well and one spring 
■waters were analyzed. One of the well supplies was polluted ; the other 
"two waters were of good quality. 

Windham. — No public supply. 

Windsor. — No public supply. Most of the water is taken from wells 
dug from 15 to 20 feet; soil mostly heavy loam ; subsoil, clay or hardpan. 

WoLFEBOBOuGH. — The public water works, owned and operated by 
the town, were installed in 1889. The source of the supply is a pond of 
about 300 acres ; depth in places from 60 te 70 feet ; average for the pond 
abont 32 feet; bottom mostly sand, with small rocks. The wat«rshed is 
from three to four square miles in extent; five sevenths woodland, two 
sevenths pasture ; only one family inhabits the watershed. 
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e proved to be polluted and unfit 



Two well watei-s were analyzed and i 
for use. 

Woodstock. — In 1897 the Xorth Woodstock Water Company installed 
a system of water works which was sold to the town of Woodstock. This 
is in the precinct of North Woodstock. The source is a stream dammed 
to form a reservoir of about one acre. Seventy families, 99 per cent, in 
the precinct, are takers. There are no wells in the precinct. The town 
of Woodstock is about evenly divided into the northern and southern por- 
tion. The latter ia supplied with water from private wells and springs, 
and since the removal of all lead pipe, etc., it seems to be of good quality. 
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One spring water was found to be heavily contaminated by lead. 

WooDsviLLE (village in town of Haverhill.) — Woodsville Fire District 
is supplied with water by the WoodsviUe Aqueduct Company whose plant 
was installed in 1885 by James Gordon, who introduced water from Gor- 
don spring in 1892 or 1893. The first-named supply is from Ammonoo- 
fluc River, which receives all the sewage from the towns of Bath, Lisbon 
and Littleton, farther up the river. The water is pumped directly from 
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ihe river, and flowe through about three milea of iron diatributiQg mtuns. 
This company also BnpplieB water from a aprmg, dug abont four feet deep, 
which yields about 50,000 gallona daily, dehvered through two miles of 
lead pipe. Soil is mncky loam, with eandy bottom. Abont nine tenths 
of the populatioD are supplied from these aonices. Gordon spring is about 
two feet deep, while the volume of water is about 48,000 gallons daily; 
soil, mucky loam, with sandy bottom. One half mile of galvanized iron 
pipe is used to convey this water. Thirty-three families take from this 
supply. There are 12 or 15 driven wells in the locality. 

Chemical Examination of Wo.teffrom Supply of Woo&nilii Aque&utt Company. 
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This water is somewhat polluted by the sewage which enters the 
AmmoQOOBUc River above Woodaville, at Bath, Lisbon and Littleton. 
The amount of sewage present is somewhat greater during the summer 
and fall, when the flow of water is the least.* 

■ Be« "Tbe WoodsTilla Water Snppl; and Typhoid Fever," elsewhere printed in this re- 
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Twelve private supplies have been examined during the past two years. 
Five of the eight spring waters were pure, the three polluted spring waters 
were evidently receiving seepage from some sewage-polluted area. Two 
of the three well waters were polluted by sewage. One pond water was 
analyzed and proved to be of good quaUty. 



LinLETON EPIDEMIC OF TYPHOID FEVER 
AND THE PUBLIC WATER SUPPLY. 



THE LITTLETON EPIDEMIC OF TYPHOID FEVER AND THE 

PUBLIC WATER SUPPLY. 



One hundred and thirty-nine cases reported, with 11 deaths. 

During the winter of 1902-03 Littleton experienced the greatest epi* 
demic of typhoid fever that has occurred in the state of New Hampshire 
for many years — for more than a quarter of a century, at least, the out- 
break being due to the contaminated water supply, which was taken from 
Ammonoosuc River. This calamity occurred after repeated warnings 
from the State Board of Healtli, and we give herewith a somewhat 
detailed report of the particulars connected with the epidemic because of 
its magnitude, its great importance as a lesson to other communities and, 
least of all, because an attempt was made to place certain local responsi- 
bility ufon the State Board of Health. 

On January 1, 1903, Dr. George F. Abbott, secretary of the Board of 
Health of Littleton, telephoned to the office of the State Board of Health 
that numerous cases of typhoid fever existed in Littleton village. Imme« 
diately the following letter was sent : 

Concord, N. H., January 1, 1903i 
George F, Abbott, M, D., Secretary Board of Health, Littleton, N, H, 

Dear Doctor : — Referring to the outbreak of typhoid fever in your town^ 
concerning which you gave me some information by telephone this morning, I 
would say that I have directed that four containers be sent to you for the collec- 
tion of samples of water for chemical and bacteriological examination. 

If there are 30 or 40 cases of typhoid fever in Littleton, and this outbreak has 
appeared within a week, or two, as you state, there must be some common cause 
for it. In all such outbreaks we look first to the water supply, and next to the 
milk supply. We would like your board to make an immediate investigation 
along these lines ; that is, find out how many persons are now having the dis- 
ease ; how many houses are infected and what is the source of the water supply. 
Should there be instances in which an infected family is not connected with the 
public supply, we would suggest the advisability of inquiring whether or not the 
patient might have drank from the public supply when away from home. 

In the second place investigate the source of the milk supply. Find out how 
many families have been supplied from one source and whether certain infected 
families have cows of their own, etc. 

It will take considerable time to get at the facts. Every house will have to be 
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visited, and the questions should be prepared beforehand, so that the answers 
may be written in quickly — ^in fact, a careful canvass should be made of the 
entire situation. 

With all these facts before us we may be able to come to some conclusion, or, 
if not, other lines of investigation may be suggested. 

Furthermore, inquiries should be made as to whether there have been any 
cases of typhoid fever along the river above Littleton at any point within the 
last few months. 

We shall make a most thorough bacteriological examination of the water 
received, but you realize the great difficulty in discovering the bacillus of 
typhoid fever when but very small quantities exist in great volumes of water. 
However, we shall take up the work promptly, and will report results at the 
earliest possible moment. In the meantime please gather the information asked 
for and make a report at the earliest possible date to this board. 

Very truly yours, 
(Signed) IRVING A. WATSON, 

Secretary, 

The following reply was received to the foregoing letter : 

Littleton, N. H., January 3, 1903. 
Br. Irving A. Watson, 

Dear Sir : — In reply to your letter of January 1st would say that we have 
made a careful canvass of the cases of typhoid fever in town and find that there 
are and have been 38 cases in this town, and two more that worked in Littleton 
and went home sick to their homes in Bethlehem. One of our teachers went to 
Laconia about three weeks ago, and she is now very sick with fever. I think it 
was about Christmas that she was first taken sick. 

Of these 38 casQS in town two have recovered and three have died. One had 
water supply from a well and lived a mile above Apthorp ; one from a spring on 
a hill, and lived one and one-half miles below the village on the meadows. This 
was a little girl and she was not much, if any, away from home. Three had 
spring water at home and town water in the shop. All of the others have town 
supply. The milk supply is more varied. Nine have milk at home, or from one 
cow, and the others from seven different milkmen. 

Very truly yours, 
(Signed) G. F. ABBOTT. 

It will be seen by the above report that this epidemic was well under 
way before any report was made to the State Board of Health. Possibly 
this was due to a neglect of the attending physicians to report their cases 
to the local board of health, although two days prior to the receipt of any 
information by the State Board of Health, the local board requested that 
containers be sent to them for the collection of samples of water. The 
<;ontainers were forwarded the same day, and the samples were collected 
and shipped to the State Laboratory of Hygiene the following day, 
December 31, 1902. It is to these samples that reference is made in the 
following letter : 
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Concord, N. H., January 5, 1903. 
George F. Abbott, M. J9., Littleton, N, H, 

Dear Doctor : — I wish you would try to find out just when the first ca-se of 
typhoid fever in the present outbreak appeared. It seems to me that the disease 
must have been prevailing for some little time, otherwise you could not have 
had three deaths and two recoveries. 

Furthermore, I wish you would ask every physician in Littleton if they have 
treated any case of typhoid fever in the valley above Littleton in such proximity 
to the river or its tributaries as might have polluted the water. 

We are at work upon the first sample of water received, making bacteriologi- 
cal cultures and growths, and shall begin on the other samples as soon as they 
are received this afternoon. It will take several days to complete the work. 

I may say we have very strong suspicions of the water supply as the source of 
infection, as we have already found the colon bacillm in the water. 

Pending further investigations in this direction, I would suggest that you 
recommend to the people of Littleton that they do not use this water for drink- 
ing purposes unless it has been boiled. 

Very truly yours, 

(Signed) IRVING A. WATSON, 

Secretary. 

On the same day as the above, communications were addressed to H. A^ 
Hildreth, M. D., and H. S. Pratt, M. D., Bethlehem, asking if any cases of 
typhoid fever had occurred in their practice in Bethlehem Hollow, or any- 
where else in the Ammonoosuc valley, within three months, that could have 
possibly polluted Ammonoosuc River. Doctor Hildreth replied promptly^ 
as follows : 

Bethlehem, N. H., January 6, 1903. 

Irving A, Watson, M. D., Secretary State Board of Health, 

Dear Doctor : — Yours under date of yesterday at hand, and in reply will 
say I know of no case of typhoid fever in the Ammonoosuc valley, and do not 
personally know of any such within the last six months ; still there may have^ 
been cases north of here that I did not hear of. 

Littleton, as I understand it, receives its water supply largely from the river, 
and the same river is undoubtedly used as a deposit for drainage or sewerage 
more or less by many places north of Littleton. The sewerage from this town 
does not empty directly into, or, in fact, very near the river ; still it may, I sup- 
pose, some of it be carried there by surface water, but I do not know that it could. 
Apthorp, Alder Brook, Wing Road, Bethlehem Hollow, Bethlehem Junction,. 
White Mountain House, Fabyans, Mount Pleasant House, etc., are all on the 
river, directly, and it is natural to suppose that more or less drainage would find 
its way into the river. From what I hear the epidemic is assuming almost 
alarming proportions. Two physicians told me there were probably more than 
50 cases in Littleton. There is one case in this town, I hear, — a young lady who- 
came here sick from Littleton. I have not seen her. 

Very truly yours, 
(Signed) H. A. HILDRETH. 
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Doctor Pratt replied a few days later, the tenor of his letter being sub- 
«tantially the same as that of Doctor Hildreth. 

Further investigations along this line led to the discovery of the fact 
that a typical case of typhoid fever occurred in Bethlehem Street, which 
was attended by Dr. George W. McGregor of Littleton and which he had 
<;harge of from November 23 to December 23, 1902, during Dr. H. A. 
Hildreth's absence from town as a member of the Constitutional Conven- 
tion. 

It requires no stretch of the imagination to assume that the typhoid 
bacilli, after being carried the length of the sewer and deposited upon the 
^ound at the outlet of the Bethlehem sewer, were washed into Ammo- 
noosuc River. And, still further, it is not at all improbable that there 
might have been one or more cases of typhoid fever in some of the numer- 
ous houses that are situated along the banks of Ammonoosuc River above 
Littleton, as it is a known fact that boarding houses at Alder Brook and 
points above discharge their waste directly into the river. Be that as it 
may, the course of the disease was such as to leave no doubt whatever 
that the cause of the epidemic was through the pollution of the public 
water supply, even if the typhoid baciUus had not been discovered at the 
'State Laboratory of Hygiene in the samples of water drawn from the pub- 
lic supply in Littleton. Four bottles of water from Littleton, sent by the 
local board of health, were received at the State Laboratory of Hygiene at 
Concord, two of which were retained, and the other two were forwarded 
to the bacteriological department at Hanover, with the following letter : 

Concord, N. H., January 6, 1903. 
H, N. Kingsfordf M, D., Hanover, N, H. 

My dear Doctor : — As you may perhaps know, there is an epidemic of 
'typhoid fever in Littleton. I note that yon have made one or two examinations 
of blood from these cases. There have been 38 cases, with two deaths and two 
recoveries. It was not reported to the State Board of Health until Thursday 
last, and it is claimed that the disease has not existed more than two weeks ; 
l)nt that is very improbable, to mymind, judging from the results. 

In all but two instances the families in which the disease exists are using the 
public water supply, which, as you know, is pumped from Ammonoosuc River. 
Tlie cases are scattered throughout the village, and are not confined to any par- 
ticular locality, nor do there appear to be any unsanitary conditions, locally, 
that could account for such an outbreak. The milk supply of these families is 
received from nine di|Ferpnt milkmen, and two of the families have cows of 
their own. I am very confident that the infection has been received through 
"the public water supply. 

We have received this morning four bottles of water from the public supply 
of Littleton, and have directed that two of them be sent to you this morning by 
•express. I wish you would do some bacteriological work with it, with a vievr 
to discovering the bacillus of typhoid fever, if possible. 
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We have had one sample here before this lot, and Doctor Day has been at work 
xipon it. He has already discovered the colon bacillus. The investigation is 
still in progress, and he has not completed his work. I am very anxious to 
demonstrate, if possible, the existence of the typhoid fever germ in this water, 
because I believe it exists, or did exist, in the river. Its actual discovery would 
4io much toward obtaining a better supply for the town. 

Very truly yours, 
(Signed) IRVING A. WATSON, 

Secretary, 

At the Concord laboratory Dr. A. K. Day, bacteriologist, readily isolated 
iihe colon bacillus. At the Hanover laboratory Dr. H. N. Kingsford, bac- 
teriologist, after a great amount of labor and growing more than 160 plate 
<5ultures, succeeded in finding the typhoid bacillus. His report was as 
follows : 

Hanover, N. H., January 15, 1903. 
Dr, I, A, Watson, Concord, N. IT, 

Dear Doctor: — The bacteriological examinations of the specimen of water 
oollected and sealed by Solon Simenels of Littleton, N. H., taken from tap at 
Noal McMillian's house, Littleton, N. H., shows the following: Two bottles of 
•water in New Hampshire State Board of Health special cases. The seal on one 
"bottle being broken, samples were taken from but one bottle, the contents of the 
bottle not being disturbed before the specimens were taken. Specimens were 
taken by means of sterile tubes, from bottom, middle, and top of water, mixed 
■with gelatin and the plate-culture used. One tenth of a cubic centimetre of 
"water was used in each case. After 36 hours at room temperature colonies of 
bacteria began to appear; the plates were allowed to stand 24 hours longer. All 
visible colonies were then counted, and the suspicious colonies were fished out 
and planted on different media. Six suspicious colonies were then taken from 
the specimen from the top, four from the middle section, and seven from the 
bottom section. One colony from the top proved to be typhoid bacilli, three 
-colon bacilli, and two not identified; from middle section two colonies of colon 
bacilli, and two not identified; from bottom section, three typhoid bacilli, one 
-colon, and three other colonies not identified. 

In the identification of these bacteria the gas production in gelatin and the 
action of the bacteria on sterile milk was the method used. Number of all kinds 
of bacteria per cubic centimetre from top section about 8,000; from middle sec- 
lion about 6,000; and from the bottom section about 12,000. This number is 
Tather low, as the count was taken when the colonies were only three days 
old. 

This water is very markedly polluted and unfit for drinking purposes. If this 
■water contained no typhoid bacilli, it would still be unfit to drink. 

Very truly yours, 
(Signed) H. N. KINGSFORD. 

This information was immediately transmitted to the Board of Health 
of Littleton in the following communication : 
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Concord, N. H., January 16, 190?, 
George F. Abbott, M. D,, Secretary Board of Health, Littleton, N, H, 

Dear Doctor: — I am now able to render to you a detailed report uix>n the 
bacteriological examination of the water collected by yourself and sent under 
seal to the laboratory in containers sent to you for that purpose. The specimens 
were divided between the two bacteriological departments, a portion of the work 
being done by Dr. A. K. Day, and the remainder of the investigation by 
Dr. H. N. Kingsford, both bacteriologists of the State Laboratory of Hygiene. 

As I have already reported to you. Dr. Day very early in his examination 
found the colon bacillus in abundance, showing without question that the water 
was contaminated by fecal discharges. 

Two of the containers which you forwarded to the State Laboratory of 
Hygiene were sent to Dr. Kingsford, with instructions to make a bacteriological 
examination, and I submit herewith his report, word for word, received this, 
morning. He says: ** The bacteriological examination of the specimen of water 
collected and sealed by Solon Simenels of Littleton, N. H., taken from tap at 
Neal McMillians' house, Littleton, N. H., shows the following: Two bottles of 
water in New Hampshire State Board of Health special cases. The seal on one 
bottle being broken, samples were taken but from one bottle, the contents of the 
bottle not being disturbed before the specimens were taken. Specimens were 
taken by means of sterile tubes, from bottom, middle, and top of water, mixed 
with gelatin, and the plate-culture used. One tenth of a cubic centimetre of 
water was used in each case. After 36 hours at room temperature colonies of 
bacteria began to appear; the plates were allowed to stand 24 hours longer. All 
visible colonies were then counted, and the suspicious colonies were fished out 
and planted on different media. Six suspicious colonies were then taken front 
the specimen from the top, four from the middle section, and seven from the 
bottom section. One colony from the top proved to be typhoid bacilli, three 
colon bacilli, and two not identified; from middle section two colonies of colon 
bacilli, and two not identified; from bottom section, three typhoid bacilli, one 
colon, and three other colonies not identified. 

**In the identification of these bacteria the gas production in gelatin and the 
action of the bacteria on sterile milk was the method used. Number of all 
kinds of bacteria per cubic centimetre from top section about 8,000; from middle 
section about 6,000, and from the bottom section about 12,000. This number is 
rather low, as the count was taken when the colonies were only three days old. 

•* This water is very markedly polluted and unfit for drinking purposes. If 
this water contained no typhoid bacilli, it would still be unfit to drink." 

It would seem that no comment on the foregoing report is necessary. The 
fact that an epidemic of typhoid fever has been produced in Littleton by con- 
taminated water is settled beyond doubt. The report, together with the condi- 
tion obtaining in your town, is but the culmination of what the State Board of 
Health has repeatedly pointed out as not unlikely to occur unless some cjiange 
was made, and we submit that, being powerless to change the conditions which 
so seriously threaten the lives of the people and the prosperity of the town, it 
becomes the duty of the citizens of Littleton to take some action as promptly as 
possible that will prevent such a lamentable occurrence in future. 

Very truly yours, 
(Signed) IRVING A. WATSON, 

Seeretary, 
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WHO WAS RESPONSIBLE? 

An attempt was made by certain parties, first, to deny that tie water- 
supply of the village of Littleton was not of good quality and perfectly - 
safe to use at all times; secondly, that the existing epidemic was not 
typhoid fever, but grippe^ or something of that character ; thirdly, that . 
the water company had carried out the suggestions made by the State 
Board of Health, and therefore if anybody was responsible it was the- 
latter, for not having notified the public of the dangerous character of the . 
-water before the outbreak. Not all of these points rose simultaneously ;- 
but as a reminder that the people of Littleton had been forewarned of a^ 
calamity of this kind, the following letter was addressed to the Board of 
Health of Littleton, and we believe was at once published in the Littletoa 
local papers : 

Concord, N. H., January 9, 1908r. 
Board of Hecdth^ Littleton, N. H, 

Gentlemen: — A careful investigation of the circumstances oohnected witli 
the present epidemic of typhoid fever in the town of Littleton warrants this 
board in expressing the opinion that the condition of the public water supply is 
responsible for it. The opinion is arrived at in three ways: First, that there 
must have been a common cause to produce so large a number of cases almost 
simultaneously; second, the elimination of the possibility of the disease having 
been introduced through infected milk or other source sometimes responsible for 
such outbreaks; third, the discovery in the laboratory by bacteriological exam- 
ination of the public water supply of Littleton the presence of the colon bacillus,^ 
which is due to fecal contamination. So conclusive is the evidence that it 
would not seem to be material to the proof of the cas*e that the original source of 
infection should be discovered, or that the bacillus of the disease should be 
found in the water examined. 

The germs of typhoid fever might have been distributed to the water supply^ 
through an unrecognized, or so-called "walking" case of the disease, or by a. 
person suflaciently convalescent to be able to travel about. 

A special report on an outbreak of typhoid fever at Woodsville and the pollu- 
tion of Ammonoosuc River was made to the boards of health of the towns 
along the Ammonoosuc valley, including Littleton, some two years ago, and was 
published in Volume 16 of the reports of this board. The case was presented as 
forcibly then as it can be now. It is not necessary to review that report, bufc 
a few quotations from it are pertinent in the present situation. Among other 
things is said, referring to Ammonoosuc River, ** It should be remembered that 
this is a comparatively rapid stream, and in all probability the germs of typhoid 
fever might be carried its entire length intact and capable of communieatmg the 
disease to persons who might drink of the water." . . . **The total amount 
of sewage poured into the river is quite large, and the dejecta of a single case of 
typhoid fever discharged into the stream at any point in its course undter favor- 
able circumstances might readily infect the river its entire length below.*' 
..." On both sides of the river are numerous dwellings, boarding-houses^ 
stables, etc., the waste from which goes directly into the river. The conditiiou 
7 
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at Alder Brook, with its sawmill, boarding-honses, etc., is, of itself a (constant 
menace to the purity of the water supply. Further along up the river sewage is 
received from Wing Road, Bethlehem Hollow, and numerous mountain houses, 
the last being Crawford House at the very head waters of the river. At Beth- 
lehem Hollow some of the boarding-house privies are located directly over the 
river, and this is not the only place where similar conditions exist. At least the 
leachings of the sewage of the village of Bethlehem, with its 3,000 ot more 
summer boarders, must enter the river, especially in the fall of the year, when 
the rains are more numerous and after a season's collection of sewage on 
the ground, where it is deposited on a slope inclining toward the river." 
* . , **A single case of typhoid fever at any point where the discharges would 
be sewered into the river might produce an epidemic of this disease at Littleton 
or Woodsville, the only two towns along the river which take this water for 
public uses." . . . **The use of the water for domestic purposes should be 
abandoned, unless it can be effectually filtered. This view is taken because we 
cannot see any way by which the stream can be protected against conditions 
more or less dangerous. To exclude sewage from this river would require an 
outlay of several hundred thousand dollars, with unsatisfactory results and only 
a limited protection. It would, therefore, seem that the only safe and feasible 
plan is for Woodsville and Littleton to secure drinking water from some other 
source, or to construct scientific filter beds, and to surrender the river to power 
and drainage purposes." 

After narrating some serious outbreaks of typhoid fever which have occurred 
in the past through water contamination, the report goes on to say: ** Under 
existing conditions the public water supply of Littleton and Woodsville is liable at any 
time to he infected in a similar manner, with like results,^* 

In referring to some previous outbreaks of typhoid fever in Littleton and to 
the opinion that had been expressed by some of the physicians that it was caused 
by contaminated water, the report says: ** There are many circumstances that 
point very strongly to this conclusion; but proof of this is not material or 
necessary to render emphatic the assertion that this river water is unfit for 
drinking purposes, and that from its use individual ca^es or an epidemic of typhoid 
fever is liable wider certain conditions to be developed at any time,*' 

It is not necessary to quote further. Enough has been cited to show that the 
dangers have been prominently and specifically pointed out to the Littleton 
Water and Light Company and to the public, and this more than two years ago. 
Still, no efforts have been made that have been of any material benefit to the 
community. In October, 1899, a conference was held at Littleton between two 
representatives of the State Board of Health and the consulting engineer of the 
Littleton Water and Light Company. After examining the situation, the 
engineer, for the com])any, proposed to sink a certain number of wells a reasona- 
ble distance from the river, from which to pump water, and to abandon direct 
communication with the river water, which proposition was assented to by the 
representatives of this board, and allowing reasonable time to demonstrate its 
success or failure. The general proposition, understood to have been acceptable, 
was never carried out; but some inake-shift changes, practically valueless, are 
reported to have been made.. 

The chemical analyses made at the State Laboratory of Hygiene have shown 
the water of Ammonoosuc River to be naturally and organically good, and that 
it does not carry an amount of contamination recognized chemically to class it 
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other than good. The sewage which is deposited in the river is rapidly destroyed 
as such, while disease germs, being minute, living bodies, are carried long dis- 
tances unchanged, and, moreover, are never recognized by chemical analysis. 
It should, therefore, be understood that a water reported to be chemically good 
is not ensured against the presence of disease germs. 

The State Board of Health has ample authority in some directions, but it is 
absolutely powerless in a case like this, and the local board of health is equally 
«o. Unless conditions are changed the calamity which is now upon Littleton 
may be repeated at any time. The situation is such that the citizens of Little- 
ton must take this matter in hand and bring about at the earliest possible 
moment a solution of the problem of obtaining a water supply for the town that 
shall at all times be free from danger to its citizens. 

Very truly yours, 
(Signed) IRVING A. WATSON, 

Secretary. 

On January 17, 1903, a public meeting of the citizens of Littleton was 
lield for the purpose of considering some means of securing a safe water 
supply. The attendance was large, but the State Board of Health was 
not represented. According to the report of the meeting in the public 
press, it transpired that the State Board of Health, and particularly the 
State Laboratory of Hygiene, were severely criticized by those interested 
in the Littleton Water and Light Company, to which sentiment support 
was given by a representative of the local board of health, either through 
a misinterpretation of laboratory reports, or to divert attention from 
alleged shortcomings of the board. 

So unreasonable and misleading were some of the statements at that 
meeting, the following statement was given to the public : 

ilTTLETON WATER SUPPLY AND THE STATE BOARD OF HEALTH. 

At a public meeting of the citizens of Littleton, held January 17, 1903, for the 
purpose of devising some means whereby that town might be furnished a public 
water supply that would not endanger the health and lives of the consumers, 
certain statements are reported in the public press to have been made concerning 
the State Board of Health and the State Laboratory of Hygiene that are so at 
variance with the facts, or so misrepresent the situation, that we feel compelled 
to consider as publicly a few of the allegations. 

1. In the summer of 1899, after the outbreak of typhoid fever at Woodsville, 
and a warning to Littleton of what might be expected in that locality, Hon. 
James W. Remick wrote the attorney of the .company, William B. Hord, Esq., 
in New York, that the public welfare required that the company should furnish 
a better water, and upon receipt of this letter the consulting engineer of the 
company, Mr. Edgar L. Street, went to Littleton, looked the situation over, and 
made a report, Mr. Hord, in reply to Mr. Remick's letter, quoted from Mr. 
Street's report, which, after admitting the danger of contamination, said: 
** The pump house stands on the bank of the Ammonoosuc River, and the pump 
draws water directly from the river. Surrounding the river is a level field, one 
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side'of which forms the bank of the river. The formation of the soil of this field 
is sand and gravel, and its depth is about 25 feet. Under this bed of gravel lies 
hard rock. It was found that the water in the gravel stands at about the same 
level as the water in the river, when tested about 50 feet from the water's edge. 
This being the case, we have a bed of water-bearing gravel, from which a large 
supply of thoroughly filtered water may readily be drawn by the usual method 
of putting down a serie^^ of tube-strainer wells to the depth of the rock." (See page 
33, Sixteenth Report of the State Board of Health.) 

It should be noted that Mr. Street proposed a ** series of tube-strainer wells to 
the depth of the rock." A few weeks later, by agreement, a conference was 
held between Mr. Edgar L. Street, consulting engineer for the company, Prof. 
Robert Fletcher, C. E., engineer for the State Board of Health, and the secretary 
of the board. It was finally agreed that four wells should be sunk in the gravel 
in the manner proposed by Mr. Street, at a reasonable distance from the river, 
which proposition was fully agreed to by the representatives of the State Board 
of Health as an experiment. (See page 34, Report of the State Board of Health, 
1900.) 

If the four wells mentioned have been sunk in the gravel to bed rock, so far 
away from the river as not to draw directly from it, properly piped and pumped 
from, then the agreement has been carried out. We have been informed by 
creditable persons that no such thing has been done. That a pumping pit, 
instead, near the river and quite remote from the proposed ** series of wells," 
was made, and, like every temporary expedient of this kind, soon became a fail- 
ure, for obvious reasons. 

2. The samples of water which have been received from the Littleton water 
supply from Ammonoosuc River and analyzed at the State Laboratory of 
Hygiene during the past year and a half, and prior to the outbreak of the present 
epidemic of typhoid fever in that town, proved to be chemically good — ^that is, 
they did not contain a quantity of solids, nitrates, nitrites, chlorine, etc., sofiOL- 
cient to exclude them from the class of *' good water." 

3. The allegation that no bsicteriological examinations had been made until 
the present epidemic is absolutely false. Repeated bacteriological examinations 
have been made of these waters sent from Littleton from time to time for the 
purpose of isolating the colon bacillus, the presence of which is always consid- 
ered evidence of fecal contamination; but in no instance was it found until after 
the present epidemic had appeared. Without doubt this water is ordinarily free 
from disease germs, but under the existing conditions it is liable to receive them 
at any time. 

In waters suspected of sewage contamination it is the custom to make bacte- 
riological examinations at the laboratory, but no record of these examinations is 
kept unless something is found to report. Not finding any dangerous germs in 
the Littleton water, no report was made upon the bacteriological work when 
the chemical analysis was reported to the Board of Health of Littleton. It will 
be seen, therefore, that the allegation that no bacteriological examinations were 
made was purely an assumption because no record showing the results had been 
reported to the Littleton Board of Health. 

The State Board of Health has warned the people of Littleton that the Ammo- 
noosuc River water, if used for domestic purposes, is a constant menace to the 
health and lives of the community, and that an epidemic of typhoid fever is 
liable to follow at any time. It has come. 
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It is doubtful if an analysis of the water of Ammonoosuc River, even if made 
daily, would avert such a calamity. It might be that in an hour's time the 
germs that caused the outbreak might all have passed a given point m the river, 
leaving the water above in its normal condition. Chemical and bacteriological 
analyses can only reveal the condition of the particular sample examined. They 
do not show what the condition of a river like the Ammonoosuc may be in an 
liour, a day, or a week after the examination of the specimen received. 

It seems rather an anomalous situation that the State Board of Health, after 
having made^a very complete examination of Ammonoosuc River, and reported 
Tipon it in extenso, having warned the people of Littleton that the water was 
unsafe to drink, and having done everything in its power to induce the water 
•company to carry out arrangements that might ensure a safe supply, should 
liave been a target for public criticism, even by the friends of the water com- 
pany in their weak attempt to defend a condition that has already brought most 
serious results to a large community. 

(Signed) IRVING A. WATSON, 

Secretary. 
Concord, N. H., January 27, 1903. 

Following the report of the meeting refeiTed to and the publication of 
the foregoing statement, the State Board of Health received assurances 
from numerous prominent citizens of Littleton that the criticisms made at 
the meeting referred to were an injustice to the board. One of the prom- 
inent residents of that town, in a communication under date of January 
29, 1903, said : " Personally I will say that it seemed to me that the criti- 
cisms of your department were unfounded and uncalled for, as you cer- 
tainly outlined the situation plainly enough several years ago. The posi- 
tion that you take is exactly the one that I have taken in conversations 
several times during the last week, that it was utter nonsense to expect 
the State Board of Health to stand on the banks of this river above the 
pumping station and be ready when the first typhoid bacillus floated in 
sight to shout, ' Here they come, look out for them I ' That, apparently, 
was what some people expected. The situation here, however, is bad 
•enough as it is, and I have refi*ained from stirring it up any more." 

At this time, Mr. Street, consulting engineer of the Littleton Water 
and Light Company, sent the following communication : 

New York, February 5, 1903. 
Irving A, Watson ^ Esq,, Secretary State Board of Health j Concord, N. II. 

Dear Sir : — 1 have just returned from an extended business journey in the 
West, and have before me information which has been placed at my disposal 
-concerning the deplorable epidemic in Littleton. 

I exi)ect to be in Littleton in the course of a few days for the purpose of con- 
ferring with the local manager and with the citizens as to the best course to 
l)ursue to meet this problem. Without going into details there have been in the 
past some very hard problems for the company to handle, on account of the 
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cannot be. ascertained. Neither does this table include some cases that 
were contracted in Littleton but developed elsewhere. 

The map of the village of Littleton, herewith given, and which may be 
considered as probably approximately correct, shows the location of the 
pumping station at Apthorp, the water pipes, which are represented by the 
broken lines through the middle of the streets, public buildings, residences, 
and the houses, marked with a cross, in which cases of typhoid fever 
occurred. It will be seen from the latter that the disease was distributed 
through all parts of the village. 

Dr. H. N. Kingsford and E. H. Hunter, C. E., of Dartmouth College, 
visited Littleton for the purpose of obtaining data upon which to construct 
the map referred to, and it was drawn by Mr. Hunter. 

In transmitting the map to the board. Dr. Kingsford said : 

Hanover, N. H., August 4, 1904. 
I. A. WatsoTi, M. D,j Concord ^ N. H. 

Dear Doctor : — In reply to your letter I am sending you the facts in con- 
nection with the Littleton typhoid epidemic. I am sending you a map showing 
the three different stations from which water was supplied to Littleton. The 
broken lines represent water pipes ; the crosses indicate the houses where most 
of the cases <jecurred. The pipes are continuous, so when the pressure is low at 
the river the water is supplied from the Oak Hill reservoir, which is spring 
water and 256 feet above Main street, comes down into the lower part of the 
town. 

As you know, the method of taking water from the river was a number of 
wells situated from 20 to 50 feet from the river, the water from the river filter- 
ing through sand into the wells, from which it was pumped into the mains. 

It was found that the sand had become clogged, and the wells did not contain 
■water enough to supply the needs, so, unknown to the town authorities ( ? ) , the 
•water company placed pipes running directly from the river into the wells, so 
the water was pumped into the supply pipes without any filtration whatever. 

I found that the typhoid cases were scattered pretty much over the town, but, 
».s you will see from the crosses, which show where the cases occurred, they 
were for the most part in the lower part of the town, where they got river 
water, or river water mixed with spring water. 

We found where there were three cases that were not connected with the 
town 5upidy, but the surrou'ndings were such they could not help getting 
infected from flies or other agencies. I also learned that there had been a case 
of typhoid fever a short way up the river from the upper dam, and that the peo- 
ple discharged practically everything into a small stream which emptied into the 
rirer ; also that the individual had been ill about two weeks before medical 
advice was called, and that the epidemic occurred at about that time, so you can 
see how easy it was for the water supply to become infected. I also found that 
there was some suspicion among the people in town that the sewer leaked in 
some places ; but could find no proof of it. 

The map is not a very good one, but will illustrate the principal points. 

We know that there were a number of oases of typhoid fever in Littleton ; 
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vre know the water contained typhoid bacilli ; we know that the water was 

taken directly from the river and sent into the pipes withont filtration ; we 

know there was a case of typhoid fever a short distance np the river — all of 

which facts are to my mind conclusive evidence that the water was the cause of 

the epidemic. 

Yours very truly, v 

(Signed) H. N. KINGSFORD. 

LABORATORY PROOFS OF TYPHOID FEVER. 

Allusion has been made elsewhere to the attitude of certain parties dur- 
ing the earlier part of the epidemic in alleging the cases were not typhoid 
■fever, but grippe^ or something of that character. Communications upon 
this point were received by the board. A prominent citizen of Littleton 
^wrote that the friends of the water company contended that there was no 
ijyphoid fever, and that the doctors were improperly diagnosing the cases. 
He suggested the propriety of the State Board of Health's sending an 
-expert to examine the cases, as it was important that the question should 
be definitely settled, and stated that if the water supply was contaminated 
and liable to injure public health at any time, a remedy must be sought. 
The reply of the board to this communication was that, as forty cases had 
already been reported as typhoid fever, these presumably occurring in the 
practice of all the physicians in the town of Littleton, the board would not 
ieel warranted in sending an expert to examine the cases, as the unani- 
mous opinion of the attending physicians was conclusive. 

Notwithstanding that the board entertained no doubt as to the charac- 
ter of the disease, it was thought best to ask for some specimens for exam- 
ination at the State Laboratory of Hygiene. This was done as follows : 

Concord, N. H., Jan. 12, 1904. 
•George F. Abbott, M. 2)., Secretary Board of Health, Littleton, N, H, 

Dear Doctor : — I am sending to you by express this morning some outfits 
for typhoid fever specimens upon which to make the Widal test. 

As it has been alleged that typhoid fever does not exist in Littleton, it seems 
to me that it would be well to corroborate the diagnosis of the physicians by 
applying the test. Dr. McGregor is the unly person who has sent specimens for 
this test to the laboratory. 

Will you see some of the physicians and ask them to forward specimens to the 
laboratory, giving them as many outfits as they may require. If you have not 
enough outfits, will send more. 

While I have no doubt whatever of the correctness of the diagnosis of the Lit- 
tleton physicians, still, in view of the fact that the existence of the disease has 
been denied, I think it advisable, for certain reasons, that the examination be 

made. 

Very truly yours, 

(Signed) IRVING A. WATSON, 

Secretary. 
This letter produced no results. 
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Three of the physicians of Littleton, to wit, Dr. G. W. McGregor, 
Dr. J. M. Page and Dr. W. C. E. Nobles, who were by this time availing 
themselves of the services of the State Laboratory of Hygiene for diag- 
nostic purposes, continued to send specimens; but none were received 
from any of the other physicians of that town. 

Following is a tabulation of the results of the examinations referred to, 
giving laboratory number of case, date, and result of test. The minus 
( — ) sign stands for negative, and the plus (-{-) for positive result. 



RESULTS OF BLOOD EXAMINATIONS IN THIRTY-TWO CASES OF SUSPECTED 

TYPHOID AT LITTLETON. 



Date. 


T^aboratory 
number 
of cases. 


Reaction. 


Date. 


Laboratory 

number 

of cases. 


Reaction. 


1902. 

December 26 

December 30 

December 31 

December 31 

1903. 

January 7 

January 7 

January 11 

January 18 

January 18 

January 18 

January 18 

January 18 

January 18 

January 19 

January 19 

January 20 

January 20 

January 20 

January 20 


64 
66 
67 
68 

67-2 

69 

72 

73 

67-3 

74 

75 

76 

77 

78 

79 

64-2 

80 

81 

82 


+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 
+ 


1903. 
January 22. . . 
January 25. . . 
January 25. . . 
January 25. . . 
January 27... 
January 28. . . 
January 31... 
January 31... 
February 2.. 
February 2.. 
February 2.. 
February 3.. 
February 16.. 
February 16. . 
February 16.. 
February 16.. 
February 17.. 
February 21.. 
March 6 


84 

75-2 

85 

86 

88 

89 

91 

92 

85-2 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 


■h 
4- 
+ 

+ 
+ 
+ 
+ 
+ 

+ 



An examination of the table shows that 38 blood specimens, taken from 
32 patients, were subjected to the Widal test, resulting in a positive 
reaction in 23 cases (showing that the disease was typhoid fever), and 
negative in nine cases. 

The negative results by no means excluded typhoid fever, as physicians 
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will understand. In the earlier stages of the disease the Widal reaction 
is often not obtainable. It is probable that if successive examinations 
had been made in the negative cases a positive reaction would finally 
have resulted in most, if not all, of them. 

A REVIEW IN BRIEF. 

1. The cause of the epidemic was a sewage-polluted, typhoid-infected 
water supply. 

2. The State Board of Health predicted an outbreak of this character 
in a special report made to the water commissioners and to the local 
board of health at Littleton, September 29, 1899, and in Volume 16 of 
the Biennial Reports of the State Board of Health. 

3. The Littleton Water and Light Company agreed to make certain 
changes to guard against such a calamity as occurred, but failed to do so.- 

4. As the water was furnished by a private company, the most of whose 
stock was held outside of the state, the citizens of the town were power- 
less to remedy the threatening situation. 

5. The State Board of Health at that time had no authority to act, and 
its recommendations proved valueless because they were not carried out.. 

6. Results: One hundred and thirty-nine reported cases of typhoid 
fever, with 11 deaths. 

A NEW WATER SUPPLY FOR LITTLETON. 

The citizens of Littleton are progressive, public spirited, and zealously 
considerate of all measures appertaining to the prosperity and welfare of* 
the town. This is evidenced in the many public and private improve- 
ments in recent years. 

It was, therefore, to be expected that they would not allow a second 
calamity in the nature of a typhoid-fever epidemic through the continued 
use of a dangerous water supply. 

The old Littleton Water and Light Company was financially unable to 
furnish a new supply, its stock being worthless and the property being 
practically owned by the bondholders. Town meetings were held, com-^ 
mittees appointed, proposals finally agreed to, and the town voted to pur-^ 
chase the entire property of the company, and to secure a water supply of 
unquestionable purity. No delays were allowed, no procrastination of 
effort tolerated, and in a few months a new supply, taken from a stream 
more than ten miles distant in the midst of a mountain region, beyond the^ 
dangers of an inhabited watershed, was secured to the people of Littleton. 

We conmiend the energetic action of that conmiunity in ignoring all 
uncertain propositions, and in consummating an undertaking that safe- 
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guards the health of its citizens, and adds, immeasurably, to the prosperity 
of the town. Some of the features of the new supply have been furnished 
hy Hon. D. C. Remich, who was one of the commissioners to construct 
the works: 

1. The Littleton Water and Light system is owned by the town. 

2. It is 10)^ miles from where wo connect with the old system to our new 
intake, which is at the base of Mt. Garfield, which is in the wilderness and at 
least two miles easterly of any habitation. 

3. The main pipe at the intake is 16 inches for a short distance, then for five 
miles it is 12 inches, and the balance of the distance to our reservoir, which is a 
mile east of the village and 280 feet above it, is 10 inches. From the reservoir 
to the village the pipe is 12 inches. 

4. No sewerage of any description can get into the water supply, because 
there are no inhabitants above our intake. The old reservoir on Oak Hill is 
still in use for fire purposes. 

5. We believe that we have one of the best water and light systems in New 
England. Our supply of water is ample for a population of 30,000, and is abso- 
lutely pure, and is giving entire satisfsiction to the people. It has cost us about 
$215,000, which money was obtained by the issue of $200,000 of S}4 per cent, 
bonds, and there is a floating debt outstanding of about $15,000. We expect to 
be able to liquidate this indebtedness at the rate of at least $5,000 per year from 
the surplus earnings of our plant, after paying all operating expenses, fixed 
charges, and also reasonable extensions. 

The foregoing report on the typhoid fever epidemic in Littleton is 
^ven somewhat in detail for its instructive lesson to other communities 
where conditions exist that jeopardize the public water supply. It shows 
the danger that is always present where there is a liability of contamina- 
tion, even though the water may be normally of good quality, as is Ammo- 
noosuc River. 

A stream, pond, or reservoir that supplies the public with drinking 
water, into which sewage from human sources may be discharged, is a 
<;onstant menace to the public and should not be allowed to exist. 

Not the least important lesson to be learned from the experiences 
recorded is the illustration of how an aroused and determined commu- 
nity, when beset by a great misfortune, can surmount what, before, 
seemed insuperable obstacles. 



THE AVOODSVILLE WATER SUPPLY AND 

TYPHOID FEVER. 



THE WOODSVILLE WATER SUPPLY AND TYPHOID FEVER 



For more than five years the State Board of Health has, almost with- 
out cessation, been warning the people of Woodsville against the use, for 
domestic purposes, of the water furnished that village by the Woodsville 
Aqueduct Company. The supply la pumped from Ammonoosuc River 
Trithout any effective filtration. It has already more than once been the 
source of typhoid infection of a fatal character. Indeed, so conclusively 
lias this been demonstrated, that no exception to the statement is taken 
by the public or by the water company itself. 

An outbreak of typhoid fever, with 14 cases and four deaths, 
occurred in Woodsville in March and April, 1899, a report of which was 
published in Vol. 16^ Report of the State Board of Health, page 21. In 
the report referred to something of the extent of the pollution of Ammo- 
noosuc River was shown as follows : 

Between the 29th day of March and the 8th day of April, 1899, there occurred 
14 cases of typhoid fever in the village of Woodsville, of which four proved 
fatal. The sudden outbreak, with no previous cases in town, was sufficiently 
-alarming in itself to attract the immediate attention of the health authorities, 
and therefore a careful and studied investigation was made to discover the 
source of infection. 

The cases were located in different sections of the town, with only one case at 
Any given house, and with no local unsanitary conditions sufficient to account 
for the outbreak. In fact, the sanitary conditions were as good as the average 
in the community. 

There are in Woodsville two sewer systems, one trapped, the other open. 
Some of the infected houses were connected with one system, others with the 
other, while some were not connected with either system. 

The milk supply for these families was obtained from, at least, six different 
sources, — ^in fact, all common avenues of infection wore eliminated, with the 
single exception of the public water supply. In this connection it may be 
stated that during the preceding year, 1898, 15 cases of typhoid fever were 
reported from Woodsville to the State Board of Health, and one in January, 
1899. In previous years there has been more or less of this disease, and for a 
long time the public water supply has been under suspicion to the extent that 
many families have been supplied regularly with spring water for drinking 
purposes. 

The present water supply was installed by the Woodsville Aqueduct Com- 
pany in 1885, the water being taken directly from Ammonoosuc River at a point 
•close to the village of Woodsville. No attempt was made to filter the water 
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other than to strain out the coarser floating material. The water is forcjed into 
the service pipes by a pump operated by water power, automatically controlled 
so as to maintain an approximately even pressure upon the pipes, thus giving^ 
sufficient force for hydrant purposes, with, of course, an abundance of water. 

So far as the question of sewage is concerned, a large quantity is poured into^ 
the river. It should be remembered that this is a comparatively rapid stream,, 
and that in all probability the germs of typhoid fever might be carried its entire- 
length intact and capable of communicating the disease to persons who might 
drink of the water. 

Independently of the numerous farmhouses that dot its banks or are in close 
proximity to the river, above Woodsville are villages, hamlets, and public hotels, 
to wit : Bath, Lisbon, North Lisbon, South Littleton, Littleton, Alder Brook 
Mills, Wing Koad, Bethlehem Hollow, Twin Mountain, Fabyan, Mount 
Pleasant and Crawford houses. The total amount of sewage poured into the 
river is quite large, and the dejecta of a single case of typhoid fever discharged 
into the stream at any point in its course, under favorable circumstances, might 
readily infect the river its entire length below. 

At Bath some drainage enters the river, but at Lisbon almost the entire sew^ 
age of the town goes directly into the stream. In addition to that, garbage and 
waste of all kinds are dumped into the river, so that it may be said that sub- 
stantially all of the sewage, street washings, garbage and other waste material 
are discharged or thrown directly into the river. 

Upon the appearance of the epidemic of typhoid fever at Littleton the 
authorities at Woodsville were immediately notified of the sitoation, as 

follows : 

Concord, N. H., January 6, 1903. 
Board of Health, Woodsville, N. IL 

Gentlemen: — We deem it our duty to call your attention to the fact that 
there exists at the present time an epidemic of typhoid fever at Littleton, there 
being thirty-five cases of the disease at the present time in that town. 

We believe that this condition of affairs endangers your water supply that is 
pumped from Ammonoosuc River to such an extent that its use for drinking' 
purposes, unless it is boiled, should be prohibited for some time, — ^weeks, and 
perhaps months. 

We believe it to be your duty to notify all consumers of this danger, whioh 
will certainly continue until after the snow and ice are carried away by the 
spring freshets, and perhaps longer. We believe that the danger which con- 
fronts the people of Woodsville from this source is by no means imaginary, and 
that unless the warning is heeded, serious consequences will follow. 

Very truly yours, 
(Signed) IRVING A. WATSON, 

Secretary, 

The above letter was published in The WoodsviUe Neios^ January 9,. 
1903, by order of the local Board of Health, for the information of the 
water takers and the public. 

A request was received from Health Officer A. H. Leighton, asking for- 
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500 pamphlets on " The Restriction and Prevention of Typhoid Fever," 
for the purpose of disti'ibuting one to each family in Woodsville. He 
further said, " Is there not something that you can do to help us about our 
water supply in this place? It seems to me as though if we had the suj)- 
port of the State Board of Health we could have some legislation this 
winter on our water supply that would compel our water company either 
to put in a better supply, or else go out of the business." 
The following communication was sent in reply : 

^ Concord, N. H., January 35, 1903. 

A, H. Leighton, Health Officer ^ Woodscillr, N. If. 

Dear Sir: — Your postal card received. I am sending to you by express today 
some five or six hundred copies of the pamphlet on ** The Restriction and Pre- 
vention of Typhoid Fever.'* We no longer have placards for this disease. 

I do not know in what way we can materially help you to avert the danger 
from your water supply. We have already asked you to notify water takers 
that if water from Ammonoosuc River is used for drinking purposes it should 
be boiled in every instance. 

There is no law whereby the State Board of Health can compel the company 
to obtain water from another source. You say that it seems to you that if you 
had the support of the State Board of Health you could secure some legislation 
to improve the situation. I would say that you have the support of the State 
Board of Health in any effort to secure a better water supply for Woodsville. 

We warned the people of Woodsville and Littleton, as you know, two years 
ago, in the report of this board, that an epidemic of typhoid fever was liable to 
appear in either of these places at any time. It has come at Littleton, and cer- 
tainly will at Woodsville if Ammonoosuc River water is used for drinking pur- 
poses. We would respectfully ask you to keep the facts constantly before your 
people that, in order to escape typhoid fever, they must not drink water pumped 
from Ammonoosuc River unless it has been boiled. The river will, at best, 
remain in a dangerous condition for months, as you can readily understand. 

If there is any way in which we can assist the citizens of Woodsville in secur- 
ing a better water supply, we will gladly use every effort in that direction. 
The present conditions should be remedied, and until they are you will be liable 

to serious trouble at any time. 

Very truly yours, 

(Signed) IRVING A. WATSON, 

Secretary, 

The following communication was transmitted to tlie superintendent of 
the water company : 

Concord, N. H., February 5, 1903. 

George E. Cummings, Supevlnteiulent Woodarille Aqueduct Company , Woodsville ^ N, H, 

Dear Sir: — Under date of January 5 we notified the Board of Health of 
Woodsville that an epidemic of typhoid fever existed in Littleton that would 
8 
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endanger the water supply of Woodsville to such an extent that it should not be 
used for drinking purposes unless boiled, and asked that board to notify all 
•parties interested of the conditions and of the requirements necessary to protect 
the people of that vicinity. 

Since tjjiat date some 14 cases of typhoid fever have been reported in Woods- 
ville, showing that the danger predicted was not imaginary, and that sufficient 
precautions have not been taken in all cases to prevent infection. We assumed 
that the health officer of Woodsville would promptly notify your company of 
the advice received from the State Board of Health, but in view of existing con- 
ditions and the probability that the water of Ammonoosuc River at Woodsville 
will be infected with typhoid germs for several months to come, we would 
respectfully suggest that your comjjany take this matter in hand, if you have 
not already done so, and use every means possible to avert the threatened serious 

public calamity. 

Very truly yours, 

(Signed) IRVING A. WATSON, 

Se^^retary. 

^Vfter the above letter was dictated a telephonic communication was 
received from Mr. Cummings stating that he was just issuing a warning 
to the people of Woodsville against the use of water furnished by the 
Woodsville Aqueduct Company for drinking purposes until it had been 
boiled, and stating that if they did not heed the warning it woxdd be at 
their own peril. 

The reply was as follows : 

Woodsville, N. H., February 6, 1903. 

Irring A. WaUon, Esq., Secretary of the State Board of Health , Concord, N. IL 

Dear Sir : — 1 beg to acknowledge receipt of yours of the 5th, and I have dis- 
tributed to all water takers at this place a circular, copy of which I attach. I 
have not undertaken a house to house visitation to distribute these to tenements, 
but have sent one of the circulars to every person who pays us for water, and 
have posted copies at all of our public drinking faucets belonging to the Boston 
& Maine Railroad. 

It seems to me that this is all that we can do. This week's paper will also 
publish the notice. The local board of health had published in our paper here 
some weeks ago a notice practically the same as this, but there are some people, 
you know, who persist in doing what they ought not to do in spite of every 
warning. On the whole I think the matter is being handled as well as it can be 
here. 

Yours truly, 
(Signed) G. E. CUMMINGS, 

Superintendent. 

Inclosed in the foregoing letter was a co))y of the notice referred to, 
whicli was as follows : 
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OFFICE OF THE 

WOODSVILLE AQUEDUCT COMPANY. 

WooDSViLLE, N. H., February 5, 1903. 
Ho all Water Takers: 

We are this date notified by the State Board of Health that on account of the 
typhoid fever epidemic in Littleton, the water supplied by the Woodsyille Aque- 
duct Company is unfit for drinking purposes unless the water has been boiled. 

G. E. OUMMINGS, 

Superintendent Woodsville Aqueduct Company. 

Under date of February 5, 1903, the secretary of the board wrote the 
health officer of Woodsville, asking for a copy of the notice which he had 
sent out to the people of Woodsville recently in relation to the public 
water supply of that village. Following is his reply : 

Woodsville, February 7, 1908. 
Dr. I. A. Watson, Seartcm/. 

Dear Sir : — Yours received asking for notices sent out in regard to the use of 

the Woodsville Aqueduct Water Company's water taken from the Ammonoosuc 

River. We had your letter to us printed in the Woodsville News, which we 

thought would be heeded quicker than a notice from the local board of health, 

as some of the people think us cranks on this water question, but have an idea 

that anything the State Board does or says must be right. I have also been to 

the houses of those who do not receive the Woodsville News and told them to boil 

the water before using for drinking purposes. I send you a copy of the paper 

containing the letter to us ; also a copy of the notice just published by the water 

company. 

Yours truly, 

(Signed) A. H. LEIGHTON, 

Health Officer. 

At the April, 1908, meeting of the State Board of Health the Woods- 
ville situation was thoroughly canvassed. The following is an extract 
from the records of that meeting : 

Attention was called to an act of the last Legislature giving the State Board 
of Health authority to prohibit the use of contaminated public water supplies. 
The secretary suggested that this act placed a responsibility upon the board 
which could not be allowed to pass unheeded in connection with the water sup- 
ply of the village of Woodsville, and that, in view of facts already in possession 
of the board, some action should be taken. It was suggested that it would be 
better to take the matter up with the water commissioners of that place, to see 
if the necessary changes might not be brought about in an amicable way, and 
without resort to legal action. It was suggested that the secretary take the 
matter in hand and communicate with the proper authorities, and to report 
results of his efforts at a subsequent meeting of the board. 

The following extract from the records of the board shows all that was 
accomplished, directly, by the interview with the president of the Woods- 
ville Aqueduct Company : 
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In accordance with recommendations made at the Jannary, 1903, meeting of 
the board, the secretary arranged an interview with Mr. Greorge E. Cummings, 
superintendent of the Woodsville Aqueduct Company, at the office of the State 
Board of Health, at which time were present Mr. Cummings, Dr. G. P. Conn 
and the secretary. The whole situation was carefully gone over and thoroughly 
considered. Mr. Cummings stated that it was an admitted fact that the water 
supplied by his company from Ammonoosuc River was unfit for drinking pur- 
poses, and that the company had notified its patrons to that effect, and had dis- 
suaded them from its use as far as possible ; that many families "\yere supplied 
with water from springs outside the village ; that a public supply from a spring 
had been installed near the school house, and that efforts had been made as far 
as could be to supply the people with a drinking water other than that furnished 
by his company. Mr. Cummings was of the opinion that it would cause great 
hardship to the community to prohibit the company from delivering the water 
for certain purposes, like, for instance, sprinkling lawns, washing carriages and 
the like, outside of supplying it for drinking purposes ; that it was not probab e 
that sufficient money could be raised to install a new public water supply for 
the village. Mr. Cummings stated that the company was willing to do anything 
possible, as they realized fully the dangerous character f he water supplied by 
their system. 

The following letter was received from Health Officer Leighton : 

Woodsville, N. H., October 10, 1903. 
Dr. I. A. Wat'ion^ Secretmy. 

Dear Sir : — ^What is the outlook for the present company's furnishing us with 
better water for Woodsville ? There must be something done about it before 
long, or our village will be the loser. There are people who would locate here 
if we had a good water supply who will not come here to live on account of the 
water. If the company cannot be made to furnish better water soon, they ought 
to be made to sell their plant at a reasonable figure to some one who will. Please 
let me know what progress you have made in the matter. 

Yours respectfully, 
(Signed) A. H. LEIGHTON, 

Health Officer, 

The foregoing communication was replied to as follows : 

Concord, N. H., October 30, 1903. 

A. IL Leighton, ITcalth Officer , Woodsville, N. H, 

Dear Sir : — Your favor of October 10 was received in due season, but I have 
not been able to answer it until within a few days. 

The subject of a better water supply for Woodsville has been considered by 
the State Board of Health for some time, and has been brought up at every 
meeting during the past year. 

Within a few days past a communication was sent to the Woodsville Aque- 
duct Company, which will be printed by them and sent to all their patrons. I 
need not give the substance of it at this time, as you will see a copy of it very 
soon. 
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I will say that we felt obliged, after a long consideration of the matter, to 
take a conservative course at the present time, hoping that in the near future 
the company, itself, or some other parties interested in furnishing a better water 
supply for Woodsville, will take hold of the matter. 

The notice referred to will warn the takers of the danger of the water and 
prohibit its use for drinking and culinary purposes. To prohibit its use for 
domestic purposes, other than those named would, we believe, work a public 
hardship without hastening the action of the company in the matter of obtain- 
ing water from some other source than Ammonoosuc River. 

Your suggestion, that if the company cannot furnish better water they should 

be made to sell their plant to some one that will, would, perhaps, be a good one 

if it could be enforced ; but there is no authority whatever that could compel 

them to take such a course. 

Very truly yours, 

(Signed) IRVING A. WATSON, 

Secretary. 

At a meeting of the State Board of Health, held October 20, 1903, the 
matter was again under consideration, and the action of the board was 
transmitted to Mr. George E. Cummings, president of the Woodsville 
Aqueduct Company, as follows : 

Concord, N. H., October 27, 1903. 

Mr. Geortje E. Cummings, President WoodsiiUe Aqueduct Company , Woodsville , N. H. 

Dear Sir : — Inclosed herewith is an official communication to your company, 
giving the action of the State Board of Health at its last meeting. It is under- 
stood by the board that you will publish this communication and transmit a copy 
of it to each patron of your system. 

Please inform me if you will comply with this request. 

Very truly yours, 
(Signed) IRVING A. WATSON, 

Secretary. 

Concord, N. H., October 27, 1903. 
Woodsville Aqueduct Company , Woodsville , N. II. 

Gentlemen : — At a meeting of the State Board of Health, held at the state 
house, Concord, N. H., Tuesday, October 20, 1903, the following statement, with 
recommendations, was adopted : 

The State Board of Health has for a long time had under consideration the 
quality of the water supply of the village of Woodsville, having more than once 
reported officially, and at various other times pointed out to the public the dan- 
gerous character of the water of Ammonoosuc River. 

Among the considerations which deter the board at the present time from 
fully enforcing the authority conferred upon it under the provisions of chapter 
38, Laws of 1903, may be stated the following : 

1. It is represented by the Woodsville Aqueduct Company that if they were 
enjoined from taking water from Ammonoosuc River for domestic use, the 
company would be wholly unable at present to obtain water from any other 
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source, and that such prohibition would be greatly to the ineonyenience and 
detriment of the nnmerons patrons using the said water for other than house- 
hold purposes. 

2. Public notice has been given the water takers of the said Woodsville Aque- 
duct Company by the company, itself, by the local health officer and by the 
State Board of Health in published reports that the water is unfit for drinking- 
purposes, so that the families now supplied from this source have, or should 
have, a thorough knowledge of the character of this supply. 

3. It is reported that provisions have already been made by a large part of the 
community for obtaining water from other sources for drinking and culinary 
purposes. 

In view of all these facts, and pending a further consideration of the matter 
of obtaining a satisfactory water supply for the said village of Woodsville, and 
in lieu of prohibiting wholly the use of the present supply, it is 

Ordered : That the Woodsville Aqueduct Company be requested to notify 
all the patrons of their system that the water supplied by the said company from 
Ammonoosuc River is unfit for culinary and drinking purposes, and at times 
exceedingly dangerous to life ; that its use for said purposes is forbidden. 

Per order, 
(Signed) IRVING A. WATSON, 

Secretary. 

Under date of October 30, 1903, the superintendent of the company 
caused to be printed and transmitted to each patron of the system the 
foregoing letter. 

TYPHOID FEVER AT WOODSVILLE. 

Outbreaks of typhoid fever have occurred in Woodsville from time to 
time during the past few years, due, it is believed, to an infected water 
supply. The cases which occurred in March and April, 1899,^ were 
doubtless due to infection received through the public water supply, pre- 
sumably from a case of the disease at Littleton. 

As has been stated before, immediately folio >\'ing the receipt of the 
report of the cases of typhoid fever at Littleton, in January, 1903, the 
people of Woodsville were warned that their water supply was in great 
danger, and they were advised not to drink the water until after it had 
been boiled. Notwithstanding this warning, there were reported to the 
State Board of Health from Woodsville 48 cases of typhoid fever, undoubt- 
edly due to water pollution from the Littleton cases. Following is a tab- 
ulation of typhoid fever reports received from the health officer of Woods- 
viUe from December, 1902, to July 16, 1904 : 

» See Vol. 16, Report State Board of Health, page 21. 
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TYPHOID FEVBB AT WOO DS VI LLB— WEEKLY RETURNS TO STATE BOARD OP 

HEALTH. 



Date. 



1902. 
December 6.... 



December 20... 

December 27... 

1908. 



January 8. . . 
January 10. . 
Jannary 17. . 
Jannary 24. . 
Jannary 31.. 
February 7.'. 
February 14. 
February 21. 
February 28. 

March 7 

March 14 — 
March 21 — 
March 28. . . . 

April 4 

April 11 

April 18 

April 26 



1904. 



January 16. 
January 28. 
January 80. 
March 19. . . 
March 26... 

April 2 

June 4 

June 11 

June 18 

July 16 



No. 
sick at 

last 
report. 



Taken 
sick. 



Recov- 
ered. 



1 
1 

1 

1 

1 

1 

8 

14 

20 

20 

19 

17 

14 

17 

19 

21 

21 

18 

11 



1 
2 



5 
7 
1 
2 
1 
1 



7 
7 
8 
2 
4 
1 



4 
4 
6 
3 
2 



1 
1 



5 
2 



1 
2 
4 
2 

1 
2 
4 
3 
4 
7 
3 



Died. 



1 
1 



1 
1 



No. 

sick at 

close of 

week. 



1 
1 
1 

1 

1 

1 

8 

14 

20 

20 

19 

17 

14 

17 

19 

21 

21 

18 

11 

8 

1 
2 
2 
5 
7 
7 
2 
1 
2 



No. 

of 

infected 

houses. 



1 
1 
1 



1 

1 

8 

14 

19 

19 



17 
14 
17 
19 
18 
18 
16 
11 
8 

1 
2 
2 

.5 
6 
6 
2 
1 
2 



* No cases in May, June, July, August, September, October. One case in November re- 
ported recovered December 12. 
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It will be remembered that in all probability Ammonoosuc River 
received ty];)lioid-infected sewage at Littleton late in December, 1902, or 
early in January, 1903, and it will be noticed that seven cases of typhoid 
fever appeared in Woods ville during the week ending January 24, 1903, 
and that subsequent cases occurred, presumably from the same source, 
uj) to the week ending April 11, 1903. 

A few slight discrepancies will be noticed in the table, but they do not 
alticr in the least the general deductions. 

Under date of September 21, 1904, for the purpose of obtaining the 
latest facts for this report, a communication was addressed to Health 
Officer Leighton at Woodsville asking if any cases of typhoid fever had 
recently occurred in that place, inasmuch as no reports of the kind had 
been received bv the State Board of Health. 

The following was his reply : 

Woodsville, N. H., September 24, 1904. 
Ih'. ln:iiig A, Watson^ Secretary. 

Dear Sir: — Yours of the 21st at hand, and in reply I am glad to say that we 
have not a case of typhoid fever, or any of the other contagious diseases reported, 
in Woodsville (I enclose a copy of the last report I made, which was July 16) , 
since my last report. 

I am expecting that very probably we will have cases reported before long, as 
the heavy rains we are getting will raise the river, after which we have almost 
invariably, as you know, had a number of cases here. 

The people here are using more spring water every year, and as little of the 
river water as possible, which I think accounts for the few cases of typhoid fever 
we have had so far this year. 

Yours respectfully, 
(Signed) A. H. LEIGHTON, 

Health Officer. 

The situation at Woodsville, with respect to the water supply, may be 
summarized as follows : 

1. The State Board of Health has repeatedly given warning to the citi- 
zens of that village, for several years past, that the water supplied by the 
Woodsville Aqueduct Co., is a constant menace to public health. 

2. The fact that water from Ammonoosuc River is dangerous to use for 
domestic purposes has been kept before the citizens of Woodsville by the 
local board of health. 

3. The water takers have been notified by the company, itself, on more 
than one occasion, in printed circulars and communications, that their 
supply was unfit for drinking piu-poses. 

4. The problem of how to obtain a new supply for domestic uses has 
not been solved. 
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5. Water of good quality is being brought into the village and sold to 
families for drinking purposes. 

6. All the facts have been carefully considered by the State Board of 
Health, and up to the present time it has not seemed to be justifiable to 
prohibit the company from furnishing water for domestic uses ; but such 
action must necessarily follow if the warnings and notices that have been 
issued do not reasonably protect public health. 

7. Chapter 38 of the Laws of the State of New Hampshire, passed at 
the January session, 1903, confers upon the State Board of Health 
authority to prohibit any person or corporation from furnishing water for 
domestic uses that is so badly polluted -as to endanger public health, and 
it is by virtue of the authority of this act that the board may feel com- 
pelled to act at any time. It is imperative that a new water supply for 
domestic uses be provided for at the earliest possible date. 



REGULATIONS FOR THE PROTECTION OF 

THE WATER SUPPLIES OF SALEM, 

TILTON AND NORTHFIELD. 



PROTECTION OF THE WATER SUPPLY OF SALEM 

(CANOBIE LAKE). 



Under date given below the following petition was received by the 
State Board of Health : 

Salem, N. H., July 20, 1903. 

To the Honorable Board of Health of New Hampshire. 

Gbntlbmbn: — As complaints have come to us that the waters of Oanobie Lake 
are being contaminated, or that filth is allowed to run into the lake, and that 
I)eople are bathing in the water, and as the people of the town are using the 
water for domestic purposes, through the pipes of the Salem Water Works Com- 
pany, we would respectfully ask your board to come and make such rules and 
regulations as you deem necessary for the protection of the water and the people 
who are using same at your earliest convenience. 

Respectfully yours, 

(Signed) F. P. WOODBURY, 

E. A. WADE, 
T. M. RUSS, 
Water Board, Salem Water Works Company, 

The foregoing petition was presented to the State Board of Health at a 
meeting held August 25, 1903, and upon the same the secretary made the 
following report : 

In order to be able to act more intelligently upon a petition of the Salem 
Water Works Company for the protection of the water supply, the secretary 
visited the locality on Tuesday, August 4, and thoroughly investigated condi- 
tions. 

As is well known, several electric lines from various points of the compass, 
and connecting directly with numerous large cities, bring thousands of x)eople 
to Canobie Lake Park each season, the total for some single days aggregating 
14,000 persons. 

,The Park Company has expended a large sum of money in beautifying the 
locality, in establishing a system of sewage disposal, water works, etc., all of 
which they have done with a view to protecting the place against any possible 
contamination. The Park Company pumps water directly from the lake to a 
distributing tower, so that it is available for drinking purposes by the many who 
resort to the park. 

The Salem Water Works Company in 1902 put in a system to supply a portion 
of the inhabitants of the town of Salem, supplying approximately 600 persons. 
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The quality of the water in the lake is excellent, as shown by several analyses 
at the State Laboratory of Hygiene. 

Upon the shores of Oanobie Lake are some 70 cottages, aside from the build- 
ings owned by the Park Company. It is known that in some instances sewage 
from private cottages is discharged directly into the lake; also that a small num- 
ber of persons make a practice of bathing in the lake, which is seriously objected 
to by some of the water takers. The area of this lake appears, from a casual 
observation, to be somewhat less than that of Penacook Lake, and it is given in 
Hitchcock's Geology as seven tenths of a square mile. The lake (formerly 
known as Policy Pond) lies in the towns of Salem and Windham. Nearly all 
of the shore that is now inhabited is in the town of Salem. The location is a 
pretty one, has become popular on account of the park and transportation facili- 
ties, and is likely within a few years to have a great many cottages built along 
its shores. 

When all phases of the situation are considered, it would seem that the peti- 
tion of the Water Board is a reasonable one, and that regulations to protect the 
water of this lake against contamination should be put in force in the interests 
of the public. 

After further discussion of the question, the following preamble and 
regulations were adopted : 

THE STATE OF NEW HAMPSHIRE. 

Whereas, A legal petition "having been presented to the State Board of Health 
asking for the establishment of regulations to protect the purity of the water of 
Canobie Lake under the provisions of Chapter 57, Laws of 1899, entitled "An 
Act for the better protection of public water supplies," the following regulations 
are promulgated: 

regulations of the state board of health for the 

Protection of the Purity of the Water of Canobie Lake, 

In the Towns of Salem and Windham. 

1. No privy, pig-pen, stable, or other building or structure in which horses, 
cattle, swine, or other animals or fowls are kept shall be built, continued, or 
maintained within 75 feet of Oanobie Lake (meaning high water mark), or 
within 75 feet of any bay, cove, or inlet thereto, except in such cases as the local 
board of health may permit, upon the approval of the State Board of Health, 
and under such regulations as they may require. 

2. No sinkwater, urine, or water that has been used for washing or cleansing 
either materials, person, or food, shall be allowed to run into said lake, or into 
any bay, cove, or inlet thereof, or into any excavation or cesspool in the ground, 
or on the surface of any ground, within 75 feet of said lake (meaning high water 
mark) , or of any bay, cove, or inlet, except by consent, and under such regmla- 
tions and conditions as may be given by the local board of health upon approval 
of the State Board of Health. 

3. No dead animal, or fish, or parts thereof, or food, or any article perishable 
or decayable, and no dung, either human or animal, kitchen waste, swill, or 
garbage shall be thrown into or deposited in said lake, or left or permitted to 
remain within 75 feet thereof (meaning high water mark), or into any bay, 
cove, or inlet of said lake, or within 75 feet of such bay, cove, or inlet. 
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4. No person shall bathe or swim in said lake. 

5. No boat, either for public or private use, nor house-boat or other construc- 
tion for use to float, steam, or sail upon said lake, shall have, keep, or maintain 
a ship-closet, urinal, or other construction of easement which shall permit excre- 
ment or other offal to fall or empty into said lake. 

6. No matter, waste, or materials such as are described in sections 2 and 3 
shall be thrown, deposited, or allowed to remain upon the ice of the waters of 
said lake, or upon that of any bay, cove, or inlet thereof. 

7. It is the duty of the local board of health to enforce the above rego^tions, 
and any person violating any regulation established by the State Board of 
Health is liable to a fine of twenty dollars (|20) for each offence. 

8. All of the foregoing regulations will take effect and be in force on and after 
October 15, 1908. Any deviation from the above rules must be by recommenda- 
tion of the local board of health, and with the vnitten consent of the State Board 
of Health. 

REQUESTS TO MODIFY FOREGOING RULES. 

An attempt was made to secure such modifications of the foregoing 
rules and regulations for the protection of the water of Canobie Lake as 
would permit bathing in the lake by the people residing upon its shores. 
The following correspondence, with the action of the board thereon, is 
given for the purpose of showing how the matter was regarded by the 
petitioners, as well as the conclusions arrived at by the board : 

Ivar L. Sjostrom, 

M. Am. Soc. O. E. 

Consulting Engineer. 

Lawrence, Mass., August 11, 1904. 

Dr, Watsorif State Board of Healthy Concord , N, IL 

Dear Sir: — ^The writer represents the Camp Ludwig Association, incor- 
porated under the laws of New Hampshire, who own property in Salem, N. H., 
on the shores of Canobie Lake, and have spent several thousand dollars, largely 
for the purpose of availing themselves of the bathing facilities. 

We have noted your order forbidding bathing in this lake, and have hith- 
erto refrained from expressing any opinion in the matter, but have been in the 
meantime carefully considering all phases of the case. 

While we heartily approve your attitude in putting restrictions on the con- 
tamination of the water, yet we feel that considering the size of this body of 
water, and the comparatively few people who are using it for drinking purposes, 
that the amount of bathing done in this lake cannot be injurious to the health 
of the takers of this water, and the benefits arising from people taking their 
ablutions in this manner is certainly great. 

Under the circumstances, would it be too much to request your board to re- 
consider your action, and grant such parties as make application the right to 
use the water in a limited way for bathing purposes ? 

We feel that you do not intend to put any unnecessary hardships on people 
who have invested their money in lakeshore property a number of years before 
the taking of water for drinking purposes was contemplated. 
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We were never given an opportunity to attend any hearing and state our 
views, and the writer would esteem it a personal favor to have an interview 
with your board, with the object of seeing if we cannot be afforded some relief. 
Awaiting your kind reply, I remain. 

Yours very truly, 

(Signed) I. L. SJoSTRoM. 

Concord, N. H., August 19, 1904. 
Ivar L. Sjosti'om, C. A\, Lawrence, Mass. 

Dear Sir: — In reply to your favor of August 111 would say that your com- 
munication will be laid before the State Board of Health at its next regular 
meeting. I think I can assure you, however, that the board will not accede to 
your proposition to modify the rules and regulations established for the protec- 
tion of the purity of the waters of Canobie Lake to the extent of allowing bath- 
ing in that body of water. 

Regulations that prohibit bathing have been established to cover several bodies 
of water in this state, some of which are considerably larger than Canobie Lake, 
and I am certain.of the attitude of the board with respect to this subject. 

Very truly yours, 

(Signed) IRVING A. WATSON, 

Secreiaiy. 

Lawrence, Mass., August 20, 1904. 
Mr. Irdng A. Watson, Concord, N. H. 

Dear Sir: — I acknowledge receipt of your esteemed favor of the 19th and 
thank you for the trouble you have taken in writing me. I do not, myself, 
think that it would be a wise idea to allow the thousands of excursionists to 
indulge in promiscuous bathing, but it does seem to me that householders who 
have enjoyed the privilege hitherto might, without injury to anyone, be allowed 
to continue the same, especially in view of the fact that these cottages are all 
remote from the source of supply, and the people who live in them are cleanly 
persons. I trust you will place our views before the board at its next meeting, 
and thank you in advance for the trouble you have taken. 

Yours very truly, 

(Signed) I. L. SJOSTR5M. 

Boston, Mass., August 29, 1904. 
President X. II. Board of Health, Concord, N. H. 

Sir : — I take the liberty of addressing you to get your advice. I own a cottage 
at Canobie Lake, Salem, N. H., and when I made this investment, several years 
ago, we had the privilege of bathing in the said lake, and it is hardly necessary 
to say we derived much benefit from it, and certainly enjoyed it. 

Last year, without ever informing us of their intention or giving any of us 
non-resident taxpayers the slightest chance to be present at the town meeting 
when this matter was voted upon, the local board of health pasted notices on 
our houses that bathing would be prohibited after the 15th of October. Yon can 
well imagine that this is very hard on the campers around the lake, not alone 
the pleasure we derived from bathing, but also that it greatly deteriorates the 
value of the property. 
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Why this should have been done we cannot understand, as only a very few 
in Salem use the water in their barns and houses, and certainly not for drinking 
purposes, and it seems to me that as the town of Salem received quite a good 
revenue in taxes from non-residents, when formerly they hardly knew that such 
a lake ever existed so near their town, they should at lea^t give us the chance of 
stating our side of the case before voting to take bathing off. 

I, therefore, most earnestly petition you if possible to restore to us the bathing 
privilege in said lake, and if this cannot be done, to at least set aside a certain 
part of the lake for bathing, far enough removed from the pumping station,, 
which certainly could be improved by filtering beds so that no impurities would 
enter the water pipes. 

I hope I have not annoyed you and also to receive a favorable reply. 

Thanking you in advance I remain. 

Yours very respectfully, 

(Signed) G. G. LEDDER. 

Lawrence, Mass., September 6, 1904. 

Ihr. Irving A. Wataon, Secretary SUiic Board of Health , Concord, N. H. 

Dear Sir: — I write you to inquirt*. if something could be done to return to the 
cottagers the privilege of bathing at Canobie Lake in the town of Salem, also to 
solicit your aid in having the restriction removed if possible. It seems to me it 
is rather unjust to the non-resident taxpayers to have this restriction put on 
v^thout giving them notice that a hearing would be given and a chance for 
them to remonstrate. 

This water is taken (as far as I can learn) by a private company under a char- 
ter given them to secure fire protection for the village. It seems to me that 
reasonable men would not give them the right to place restrictions that interfere 
VTith the rights of property owners and decrease the value of property, if they 
thoroughly understood the situation, and I think as a private company they 
should be compelled to put in filtering apparatus, if the water is to be used for 
drinking purposes. If the town had put this through instead of a private cor- 
poration, I think the standing might be different, but I think it is safe to say 
that not more than a dozen or fifteen people use this water for drinking purposes, 
and as a taxpayer I think it unjust to allow them to restrict privileges under this, 
condition. 

I might add that so far as my knowledge of the campers exist (and I have been 
at the lake with my family for several years) , the Salem people who own, or 
have owned property there, have been the least careful of preserving the purity 
of the lake and the respectability of the neighborhood. 

I would be pleased to have the board investigate this matter, and if they would 
take the trouble to come to the lake I will entertain them while there at my 
camp and at my expense. 

I can assure you that the people who own their own property at the lake, and 
do not rent same, are perfectly in accord with a desire for a thorough inves- 
tigation, and of the uselessness in prohibiting bathing. 

Yours truly, 

(Signed) T. HOLGATE, 



Asst. Supt. Pacific Mills. 
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The opinion expressed in the last letter given above, that only a few 
persons use this water for drinking purposes led the secretary to make 
inquiries of the local board of health for information upon this point, and 
the following was received : 

Salem Depot, N. H., Sept. 16, 1904. 
Irving A. Watson , M. D, 

Dear Sir : — Yours of the 14th at hand. Yesterday I saw Mr. Williams, saper- 
utendent at Oanobie Lake Park, relative to your inquiry regarding the con- 
sumption of water by thousands of persons at Canobie Lake. 

He informed me that all of the water used there is taken from the lake. There 
is a well located where the pump is, but it is so near the lake that it practically 
is the same water. 

I saw Mr. Kuss, president of the Water Works Company, last night. He esti- 
mates the number of persons using the water as five persons to a family. There 
are about 85 takers of water, and he thinks 400 persons or over use the water 
one way or another. 

Respectfully, 

(Signed) JAMES AYER, 

Secretary Board of Health, 

At a special meeting of the State Board of Health, held September 21, 
1904, the foregoing communications were considered, together with other 
matters bearing upon the question of this water supply, and the board 
voted " That the petitions be respectfully dismissed." The petitioners 
were informed of this action as follows : 

THE STATE OF NEW HAMPSHIRE. 

State Board of Health. 

Secretary's Office, State House, 
petitions to allow bathing in canobie lake. 

This question was fully discussed before the rules and regulations referred to 
were adopted and promulgated, and a subsequent examination of the situation 
does not present to the board any good reason why the regulations should be 
changed. On the other hand, the board believes that the regulation is a reason- 
able one, and that it should be sustained and enforced. 

■Some of the statements made by the petitioners were evidently based upon 
incorrect information concerning the situation. The facts in the case are sub- 
stantially as follows : 

1. The Salem Water Works Company furnish drinking-water to approximately 
400 persons. 

2. The drinking-water supplied to the many thousand visitors who go to 
Oanobie Lake each summer is pumped either directly from the lake or from a 
single shore well, which furnished practically the same water, 

3. It is conceded by all authorities that bathing in a public water supply, 
aside from esthetic considerations, presents an opportunity to infect the water, 
and particularly so should a bather be convalescing from typhoid fever. 
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4. The State Board of Health oonld not make a reasonable or valid regulation 
giving certain persons the privilege of bathing in this lake, and restricting 
others. 

5. After considering all these points the State Board of Health voted, ** That 
the petitions be respectfully dismissed." 

(Signed) IRVING A. WATSON, 

Secretary, 
Concord, N. H., September 21, 1904. 

PROTECTION OF THE TILTON AND NORTHFIELD WATER 

SUPPLY. 

The following correspondence shows what conditions existed in con- 
nection with the water supply of the towns of Tilton and Northfield, 
and that led to the action taken by the State Board of Health in the 
matter: 

Tilton, N. H., March 15, 1904. 
I. A, Watson J M,D., Concord, N, II, 

Dear Doctor: — We find that parties have been teaming across the pond 
where we get our water supply all winter, and we have insisted that they clean 
up the ice. Are we exceeding our authority any? As we understand the mat- 
ter, under the law we could be perfectly justified in either compelling the i)ar- 
ties to clean up, or doing so ourselves, and collect the bill of them. If I am 
incorrect, please advise. 

Also, supposing one of the abutting owners of the pond claims a right to 
team across there in the winter, can we not, as the board of health, prevent his 
doing so? 

Very truly yours, 
(Signed) ARTHUR T. OASS, 

Member Board of Health, 
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The following letter was sent in reply : 

Concord, N. H., March 16, 1904. 

Arthur T. Cass, Member Board of Health, Tilton, N, H, 

Dear Sir: — Your favor of March 15 received. In reply I would say that you 
have a right to protect your ice and water supplies from contamination, to the 
extent of compelling parties who team across the pond to clean the ice. I would 
call yotu" attention to Section 1, Chapter 76, Pamphlet Laws, 1895, which pro- 
hibits any person from knowingly defiling water or ice that is taken for public 
use. • 

I am not certain that you could prevent a riparian owner from crossing the 
ice with a team; but you certainly could compel him to take such measures as 
would prevent ice contamination. 

It is possible that you have a right to prohibit teaming on this body of water. 
On this question I would advise you to consult good legal authority. 

Very truly yours, 
(Signed) IRVING A. WATSON, 

Secretary, 



/ 
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Under date given below, Judge \Y. 1>. Fellows, of Tilton, transmitted 
a petition signed by a majority of the members of the boards of health of 
the towns of Tilton and Northiield, with a letter as follows : 

Tilton, N. H., March 25, 1904. 
Ih\ Irving A, Watmn, (■oncord, X. II, 

Dear Sir: — I enclose a i>etition to the State Board of Health signed by and in 
behalf of the boards of health of the towns of Tilton and Northfield under the 
provisions of Chapter 57, Laws of 1899. 

It is hoped the State Board of Health ^vill come here at once so as to view the 
situation while the ice is on the ix)nd. 

The ix)nd is public water, and the water company seem to be powerless to 
prevent teaming on it. Furthermore, the exception as to handling lumber, in 
Section 1, Chapter 76, Laws of 1895, seems to relieve lumbermen from the other 
provisions of that section, and it seems to be a question as to how far Sections 
13 and 14, Chapter 108, Public Statutes, are modified by Chapter 76 above 
mentioned. 

If the local boards of health are ix)werless and the water company is jxjwer- 
less, there seems to be but one remedy for the public, and that is under Chapter 
57, Laws of 1899, and it looks as if that chapter was enacted to cover this very 
case. 

There is a highway on the i)ond now which will be obliterated by warm 

weather within a few days, hence the need of immediate attention that you 

may see all the conditions. 

Yours truly, 

(Signed) W. B. FELLOWS. 

PETITION. 
[See New Hampshire Law^s 1899, Chapter 57.] 

To the Xcfr Ildinpxhivr State Board of Health : 

The undersigned boards of health of the to^vns of Tilton and Northfield in the 
State of New Hampshire resiKJctfully represent that they have reason to believe 
that a public water and ice supply, viz.. Chestnut Pond, so called, in said 
Northfield, the source of water supply for public and domestic uses in said 
towns, is in danger of contamination by teaming across said jxjnd on the ice, 
and that the local regulations are not sufficient and effective to prevent con- 
tamination and pollution. They therefore request you to investigate the case 
and to establish such regulations as you may deem necessary for the protection 
of the said supply against any pollution that will endanger the public health. 

(Signed) JOHN E. SENTER, 

GEO. S. MORRISON, ' 
Board of Health of Northfield, N. II. 

ARTHUR T. CASS, 

CHAS. A. TOWNS, 

Ihard of Health of Tilton, X, II. 
March 25, 1904. 

Following the receipt of the above petition the secretary of the board 
visited Chestnut Pond in the town of Xorthfield and examined the eondi- 
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tions complained of. It was found that certain jjarties liad been teaming 
the entire length of the pond during the greater part of the winter, haul- 
ing lumber to a portable sawmill a short distance below the pond, and as 
no attempt had been made to prevent the pollution of the ice by the 
animals used in team ing, the road had gotten into such a condition as to 
create an unquestionable nuisance. 

The parties responsible for this condition were, at the time of the 
examination, scraping and carting off large quantities of this material, 
although it was not possible to remove all of it. 

The facts were presented to the State lioard of Health when the 
petition was under consideration. The president of the water board, 
together with other interested parties, personally appeared at the office of 
the board and urged action in the matter. 

At a meeting of the board, held April 27, 1904, the following was 
adoi)ted : 

THE STATE OF NEW HAMPSHIRE. 



Whereas, A legal petitiou having been presented to the State Board of 
Health, asking for the establishment of regulations to protect the purity of the" 
water of Chestnut Pond, from which the public water supply of the villages of 
Tilton and Northfield is taken; and the matter having been carefully considered 
with respect to present and possible future conditions, the follo^viug regulations 
axe promulgated under authority given the said State Board of Health in Chap- 
ter 57, Laws of 1899: 

Regulations of the State Board of Health for the Protection of the 
Purity of the Water of Chestnut Pond in the Town of Northfield. 

1. No privy, pig-pen, stable, or other building or structure in which horses, 
cattle, swine, or other animals or fowls are kept, shall be built, or maintained 
within 75 feet of Chestnut Pond (meaning high water mark), or within 
75 feet of any inlet thereto, except in such cases as the local board of health 
may permit, uix)n the approval of the State Board of Health. 

2. No sinkwater, urine, or water that has been used for washing or cleansing 
either materials, person, or food, shall be allowed to run into said pond, or into 
any inlet thereof, or into any excavation or cesspool in the ground, or on the 
surface of any ground within 75 feet of said pond (meaning high water 
mark), or of any inlet, except by consent, and under such regulations and 
conditions as may be given by the local board of health, upon approval of the 
State Board of Health. 

3. No dead animal, or fish, or parts thereof, or food, or any article perishable 
or decayable, and no dung, either human or animal, kitchen waste, swill, or 
garbage shall be thrown into or deposited in said pond, or left or permitted to 
remain within 75 feet thereof (meaning high water mark) , or into any inlet of 
said pond, or within 75 feet of such inlet. 

4. No person shall bathe or swim in said pond. 
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5. No matter, waste, or materials such as are described in Sections 2 and 3, 
shall be thrown, deposited, or allowed to remain upon the ice of the waters of 
said pond, or upon that of any inlet thereof. 

6. No cattle, horses, or other animal used either for teaming, riding, or sx)eed- 
ing, shall be driven, ridden, or speeded upon the ice of said pond, except by 
permission of, and under such regulations as may be given by the local board of 
health, upon approval of the State Board of Health. 

7. It is the duty of the local board of health to enforce these regulations, and 
for the violation of any regulation established by the State Board of Health 
adequate punishment is provided by law. 



SPECIAL REPORTS, INSPECTIONS, INQUIR- 
IES, ETC., CONCERNING WATER 

SUPPLIES. 



SPECIAL REPORTS OF INSPECTIONS OF WATER SUPPLIES. 



It is the policy of the State Board of Health to make inspections of 
water supplies where the surroundings are such that there is a possibility 
of contamination or where local conditions demand thorough considera- 
tion. In several instances local boards of health have requested the State 
Board to visit their water supplies for the purpose of advising the change 
of sewers so located as to afford a possible source of contamination and 
for suggesting practicable methods for preventing further pollution. 

Correspondence and reports of investigations are given below as an 
illustration of this branch of the work of the State Laboratory and as 
guides to towns where similar conditions may exist. 

Derry, N. H., October 18, 1902. 
Dr. Irving A. Watson, Concord, 

Dear Sir : — A large shoe factory employing I should judge some 600 men is 
constructing a cesspool close to the bank of a brook that flows close by the wells 
of the Derry Water Works Company, about 3,400 feet distant. It seems to me 
that such a cesspool is quite likely in a short time to become a serious menace to 
the purity of our water supply, and even if it is not it will greatly disturb the 
peace of mind of the people obliged to use the water. The factory is about 400 
feet from the brook and the ground slopes to the brook quite rapidly. 

Please write me your opinion in regard to this matter in such form that I can 
show it to the proprietors of the factory. * 

Careful tests show that our pumps draw water from the brook through the 

wells. 

Yours, etc., 

C. S. CAMPBELL. 

STATE BOARD OF HEALTH. 

Concord, N. H., October 28, 1902. 
Prof. C. S. Campbell, Deny, N. H. 

Dear Sir : — The State Board of Health received from you, on October 19, 
1902, a communication requesting the advice of the Board relative to the con- 
struction of a cesspool by the Perkins & Hardy Co., close to the bank of a brook 
which flows by the wells of the Derry Water Works Co., some 3,400 feet distant, 
and inquiring if the construction of the cesspool would impair the quality of the 
water furnished by said company. 

The Board has caused the locality to be examined by its chemist, and has 
considered the plans for the disjDosal of its sewage by the Perkins & Hardy Co. 
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It appears that the supply of the Derry Water Works Oo. is derived from a 
number of driven wells some 40 feet in depth, located in a meadow bordered by 
a brook which drains the larger part of the village of West Derry. A private 
sewerage system disposes of much of the sewage of the village, but at present 
cannot be reached by the Perkins & Hardy Co. It has, therefore, been proposed 
by the company to build a cesspool and filter chamber on the bank of the brook 
which will receive the waste and drop water from their boilers, water taps, etc., 
and to build a system of cesspools or septic tank some 400 feet from the brook 
which will receive the sewage from the closets of the shop. The sewage will be 
treated in the septic tank and the filtered effluent passed into the cesspool which 
is located near the brook, and from there i)as8 into the brook after undergoing a 
second filtration. 

It is also proposed to change the course of the brook opposite the shoiNS so that 
it will flow on the opposite side of the meadow, some 400 feet from its present 
channel. 

When these plans for the disposal of waste, drip, tap water and sewage from 
the closets of the factory are carried out and after the course of the brook i& 
changed, there will be no pollution of the brook from these sources. 

It is possible that the large number of cesspools located along the ridge that 
drains into the brook will eventually pollute the water o a considerable extent,. 
but at present they do not appear to have done so. The main pipes of the sew- 
erage system discharge into the brook some 10 rods beyond and below the wells 
of the water company and the sewage is at once carried away by the rapid cur- 
rent. 

A chemical analysis of water from the wells of the Derry Water Ck>. shows it 
to be of excellent quality. Whether it will deteriorate when drawn continuously 
and in increasing amounts cannot be predicted definitely. The ground water 
underlying the meadow flows away quite rapidly in the direction of the brook 
and it is therefore probable that the wells derive their main supply from springs 
and not from the brook. 

The Board recommends that Perkins & Hardy be allowed to construct and 
operate cesspools and filter chambers according to the plans herein discussed 
and suggests that the present sewerage system be enlarged until it drains all 
parts of the watershed of the brook which passes the wells of the Derry Water 
Oomi)any. 

Very respectfully, 

IRVING A. WATSON, 

Seo'efary. 

Note. — Perkins & Hardy at once installed a system of cesspools and filter 
chambers after plans suggested to them by the State Board of Health. Since 
then there has been no further fear of contamination of the water supply and 
repeated analyses of the water have shown that its quality is not at present 
affected by seei)ago from the brook. 



In the spring of 1903 the board of health of Pittsfield applied for advice 
relative to preventing the pollution of the watershed of the Pittsfield 
Aqueduct Company. It appeared that the owners of land by the side of 
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the stream supplying the reservoir of the company had spread "night 
soil " and barnyard manure on slopes draining directly into the stream, 
thus exposing the water supply to a serious pollution. The board of 
health, after requesting the removal of the nuisance, without avail, applied 
to the State Board for advice and in response to their request an examin- 
ation was made of the reservoir, tributary streams and watershed, and a 
report rendered as follows : 

STATE LABORATORY OF HYGIENE. 

Concord, N. H., April 29, 1903. 

P. S. Elliott, Chairman Board of Health, Pittsfield, N, If. 

Dear Sir : — In response to your request of the State Board of Health for 
advice as to the possibility of pollution of the water supply of the Pittsfield 
Aqueduct Oo. by surface drainage and leachings from fertilizers applied on the 
watershed of the tributaries supplying the reservoir of said coia-psmj, I have 
personally examined the reservoir, tributary streams and watershed. 

Analyses No. 1112 and No. 1117, made of water taken from the reservoir at 
the intake, both before and after heavy rains, show the water to be of excellent 
quality; but containing considerable sediment and dissolved organic matter. It 
is free from sewage and is an acceptable supply. 

From an examination of the reservoir, the brook tributary to it and its adja- 
cent watershed, I found that the brook runs for some distance through a field 
owned and cultivated by Lewis B. Adams. This field is located on a hillside 
which slopes sharply in two directions, thus draining into a **run " communi- 
cating with the brook supplying the reservoir, and on a small '* meadow '* which 
is bordered on one side by the ** run '* and on the other by the brook itself. 

It appears that the said Adams has been in the habit of applying to this field 
so-called ** night soil '' taken from vaults in the village of Pittsfield, and at the 
present time ground on the upper slope of the hillside about two hundred (200) 
feet from the run is covered with this ** night soil." It is evident that heavy 
rains will wash portions of this ** night soil " down the hillside into the " run," 
through which it will be carried to the brook and thence to the reservoir, thus 
exposing users of the water to danger. Portions of the ** meadow "are also 
heavily covered with the stable manure which will be readily washed into the 
**run " and brook, increasing the color and organic content of the water and to 
a certain extent rendering it unfit for use. 

These conditions are detrimental to the health of users of the water and should 
be remedied at once. 

No human or animal excrement should be placed on any i)ortion of the field 
of L. B. Adams which drains toward the "run " or brook. The only fertilizers 
allowable are the mineral fertilizers or raw chemicals unmixed with bone or 
other animal waste. These raw chemicals may be used in moderation without 
impairing the quality of the water. 

In view of possible contamination of the water supply by surface wash and 
fertilizers I suggest that the Pittsfield Aqueduct Co. purchase this field and 
allow it to become wooded, thus effectually guarding against deleterious surface 
wash of any kind. 
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I am not prepared to suggest legal measures which would be of service in pro- 
hibitiug Mr. Adams from dressing his land as he may desire. Section 13, chap- 
ter lOS of the Public Statutes is explicit on this matter but prosecutions brought 
to test the strength of the law would be expensive and long drawn out. If the 
land cannot be bought at a reasonable price an injunction restraining Mr. 
Adams from placing dressing from vaults or barn on such portions as slope 
towards the **run" and brook can undoubtedly be obtained from the courts. 

We have no precedent for such action but feel sure that when the court under- 
stood the situation it would not hesitate to grant a permanent injunction. 

I also suggest that the water company scrape the bottom of the reservoir free 
from silt and mud ; build bank walls around the shore suitable for preventing 
surface wash from entering the reservoir ; erect such fences as will keep ani- 
nials out of the enclosure ; and keep, at all times, the banks free from vegetable 
growths. Such measures \vill improve the color of the water, decrease its tur- 
bidity and render it more free from dissolved organic matter. 

Trusting that this report will be serviceable to you and assuring you of our 
desire to aid you in preserving the purity of your water supply, I am, 

Yours very respectfully, 

H. E. BARNARD, 
Chemiat. 

THE LEBANON WATER SUPPLY. 

In 1897 a supply was installed by the fire precinct, the source being a 
canal leading from the Mascoma River, which was also utilized as a source 
of power for pumping the water to the reservoir. 

After several years of satisfactory service it became apparent that the 
Mascoma River was being seriously polluted by sewage from the vil- 
lage of Enfield and by factory waste. A series of driven wells was, there- 
fore, sunk in a triangular piece of groimd lying between the river and the 
canal, the idea being that they would be su])plied by infiltration of water 
from the canal, and that the water so obtained would be thoroughly puri- 
fied from sewage in its passage through the ground. It was found, how- 
ever, that the supply of water from these sources was insufficient and an 
additional large gallery well, 03x30x15 feet, was dug and 900 feet of 
loosely-jointed drain pipe laid in such a way that all their discharge was 
collected at the well. 

The supply of water being still insufficient, two long trenches about six 
feet deep and 12 feet wide were excavated between the drain pipe to 
receive water dh-ectly from the canal. At the most there is less than 20 
feet of earth between these trenches and the drain pipes. 

The condition of the water has been good up to August of this year, 
when a sample of water, collected from a tap of the supply, showed the 
presence of the colon bacillus. 

Thereupon the following letter was sent to the shipper of the water 
together with the report of the analysis (see No. 2251, page 49) : 
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STATE LABORATORY OF HYGIENE. 

Concord, N. H., August 13, 1904. 
C E, LeiriXf Lebanon, X. IF. 

Dear Sir: — I have just reported to Mr. R. B. Jacobs of your town the analy- 
sis of a sample of water from a tap of the town supply. And that you may 
understand the situation I am enclosing: you a copy of my letter to him. It is 
evident that if the condition of your wat«r supply is indicated by the results of 
the analysis of this particular sample that some steps should be taken at once to 
determine the cause of the unfavorable condition and to remedy it. The pres- 
ence of the colon bacilli, — the bacillus which is found in fecal matter and no 
where else, — is a suspicious indication of pollution by sewage, and unless it can 
be explained away by finding that it is due to contamination by cattle or by sur- 
face washings from pastured land, the condition of the supply is certainly bad. 

I trust you will at once make a thorough examination of the supply and of the 
end of the pipe from which Mr. Jacobs drew his sample. 

The water from your supply has always been of excellent quality and my 

analysis about two months ago was entirely satisfactory. If the entire supply is 

now of the quality shown by this last analysis its condition has been much 

changed. 

Very truly yours, 

H. E. BARNARD, 

Chnnf>tf. 

Following the discovery of the colon bacilli in the supply several 
analyses were made of water from the well, river and reservoir. The well 
water was free from the colon bacilli, but the other samples contained 
them. This unusual condition suggested the idea that water was being 
pumped directly from the river to the reservoir, and as a })recaiitionary 
measure the chairman of the Board of Water Commissioners was 
addressed as follows : 

STATE BOxVRD OF HEALTH. 

Concord, N. H.. September 13, 1904. 

C. E. Leii:ii<j Chairman Board (tf Watt'r Coinmissionrrx, Lebanon, X. If. 

Dear Sir: — The condition of your water supply, as revealed by chemical and 
bacteriological examinations at the State Laboratory of Hygiene, is such as to 
be looked upon with considerable apprehension, to say the least. Several analy- 
ses have been made of this water supply from June, 1901, to the present time; 
feut not until analysis No. 2251, made August 12, 1904, when colon bacilli were 
found, was there anything to render this water suspicious. A previous analysis, 
made May 19, 1904, showed the water to be in its normal condition. Another 
analysis, No. 2293, made August 26, 1904, also revealed colon bacilli. This sam- 
ple was taken from the same source as sample No. 2251; to wit, tap from town 
supply at the mill of Mr. R. B. Jacobs. 

On the same date as the latter an analysis was made of another sample. No. 
2294, taken from a tap on Main Street, in which colon bacilli were found. On 
the 9th of the present month bacteriological examinations of the water were 
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made by Dr. Charles Duncan, at the State Laboratory of Hygiene, as follows: 
No. 2847, from well near river; colon bacilli not found. No. 2348, river water; 
colon bacilli present. No. 2349, reservoir water; colon bacilli present. 

The fact that colon bacilli were not found in the well water does not indicate 
positively the purity of that water, although they escaped detection in the sam- 
ple examined. 

It would seem that the wells, from which the water is pumped, as we under- 
stand the situation, must be receiving their supply from a sewage-polluted 
source, and that the intervening earth does not act as a filter further than to 
.arrest suspended matter, or that the earth is saturated with sewage beyond its 
power to oxidize — else water is being pumped to your reservoir without being 
filtered at all. 

The fact that colon bacilli and typhoid bacilli will pass through otherwise 
adequate filter beds or masses of earth, without being destroyed, makes it impos- 
sible to purify a water that is sewage-polluted by filtration of this kind. It 
has been proven repeatedly that wells sunken along a river or pond in this way 
do not receive a thoroughly filtered water. 

It is evident that your reservoir and main are receiving water containing 
bacteria derived from sewage, although the amount is comi)aratively small. It 
is not, however, the purpose of this letter to discuss this phase of the question, 
but, rather, to inform your board officially, that this water possesses certain 
elements of danger that should receive your immediate consideration. We 
would, therefore, suggest that you notify your water takers that all water to be 
used for drinking should be boiled for the present, or until there is a change in 
the situation. 

While the colon bacillus is not regarded as, in itself, dangerous, it does consti- 
tute a warning that such waters are liable to contain the typhoid bacillus also, 
the latter of which, although it may exist in sufficient numbers to cause a 
typhoid fever epidemic, has very rarely been isolated in the water itself. 
Examinations, therefore, are not made for the typhoid bacillus, but when the 
colon bacillus is present the warning should be heeded. 

The advice herewith given is for the purpose of protecting the public health 
until you can make such changes as will place your supply beyond all danger of 
typhoid infection. 

We feel obliged to transmit a copy of this letter to the Board of Health of 

Lebanon. 

Very truly yours, 

IRVING A. WATSON, 

Secretary. 

Three days after the receipt of this letter the following notice was sent 
to users of the Precinct water supply : 

NOTICE. 

Owing to the low state of the water in the lake the condition is such that the 
Board of Health consider that the water should be boiled before using for drink- 
ing purposes xmtil further notice. 

C. E. LEWIS, 
SiiperintendeiU. 
September 16, 1904. 
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On September 19 a request was received from Dr. Von Tobel, a mem- 
ber of the Board of Health of Lebanon, that a personal examination of 
the locality from which the public water supply is taken be made by a 
representative of the State Board of Health. This request was granted 
and on the 22d the following report was made to Dr. Von Tobel : 

STATE BOARD OF HEALTH. 

Concord, N. H., September 22, 1904. 

Dr, F, Von Tobel, Member Board of Health, Lebanon, N, H. 

Dear Doctor: — In response to your request by telephone, that a representa- 
tive of the State Board of Health examine the locality from which your public 
-water supply is taken, I sent, on the following morning, September 20, as you 
know, Mr. H. E. Barnard, Chemist, State Laboratory of Hygiene, to investigate 
.the subject as far as practicable. Mr. Barnard reported as follows: 

It appears that the water, which is pxmiped into the reservoir, is taken from 
wells that are filled by infiltration from Mascoma Kiver, and that in dry sea- 
sons, when much water is used for sprinkling streets, lawns, etc., this supply is 
inadequate, making it necessary to pump water directly from the river into the 
reservoir. Inasmuch as Mascoma River received the sewage of Enfield, witii its 
•several factories and nxmierous dwellings located directly on the river that flows 
into Mascoma Lake, it is evident that sewage must be present at all times in the 
water as it reaches the pumping station. To remove this sewage a large well 
has been sunk in the ground lying between the river proper and the canal that 
fiLmishes power at the pxmiping station. 

This well is further supplemented by other wells and a drainage pipe extend- 
ing the entire length of tiie ground mentioned above, which are supphed by fil- 
tered water from two trenches that run beside and above the drainage pipe. 
Under ordinary conditions it is probable that the water is purified in passing 
through the ground between the canal and the wells, and the examinations that 
we have made of the water sustain this statement. Nevertheless the capability 
of a soil to purify a water indefinitely depends greatly on the amount of sewage 
in tiie water, the nature of the filtering material, the rapidity of the flow of the 
water, and the distance through which it passes, so that we cannot say how 
long the water in the wells will remain pure. Frequent chemical and bacterio- 
logical analyses will be made of water from the reservoir, and in that way any 
change of condition will be quickly noted. 

You will see that the report is a conservative one, as no other could be 
expected at this time, for the reason that the data upon which an opinion con- 
cerning the character of the water in the well from which the town supply is 
supposed to be pumped are too meagre at this time for a basis for a conclusive 
statement, inasmuch as but one analysis of the well water has been made since 
the colon bacillus was discovered in the sample of water from the reservoir. 

It is true that the one analysis of the well water was negative, but that does 
not conclusively prove that the colon bacillus might not have been present. 

As Mr. Barnard suggests, nothing but occasional analyses, chemical and bac- 
teriological, of the water from this well will determine the filtering capacity of 
the soil. It may, or may not, be sufficient to exclude pathogenic bacteria. 

Sterilized containers have already been forwarded for the collection of more 
samples of water, and frequent examinations will be made to determine whether 
or not the water from the well is a safe supply for the public. 

We now know that the presence of the colon bacillus in the resers^oir was due 
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to the pmnpiiig of uiifiltered water directly from the river into the reservoir. 
Until the question of the character of the water is settled we believe that the 
precautions which have already been suggested should still be maintained. 

Very truly yours, 

IRVING A.WATSON, 

Secretary. 

The theory thr*t tlie presence of the colon bacillus in the reservou* was 
due to the fact that water was being pumped du*ectly from the river was 
substantiated by the inspection of tlie supply. But as it seemed, at least, 
possible that the earth banks were not satisfactorily filtering the water a 
series of bacteriological analyses have been made of water from the stor- 
age well. The results of these analyses proves the i)re8ence of the colon 
bacillus in the filtered water and makes it incumbent upon the precinct to 
devise some satisfactory method of purifying the Mascoma River water or 
to seek a new soiu-ce of su])ply. 

SPECIAL IXQUIRIES CONCERNING WATER SUPPLIES. 

In the course of our analytical work on waters we frequently receive 
inquiries concerning the meaning of our reports ; the proper kind of pipe 
most suited for conveying certain waters ; the possibility of purifying 
wells that have been condemned because of sewage pollution ; the treat- 
ment necessary to remove odor, color or turbidity, from foul waters. We 
believe that information of this character is as valuable as the analvses 
themselves, and wherever possible we endeavor to give it. 

Below are a few self-explanatory letters and answers that will show 
the nature of the many inquiries, and also give a general idea of the con- 
ditions to be met and the methods to be employed in so doing. 

Littleton, N. H., May 19, 1903. 
Mr. li'vintj A. Wnt^^on, Secretary Board of Health j Concord j N. II. 

Dear Sir: — We had some correspondence with you recently concerning spring 
water which you analyzed. This was water which came from a slope near the 
river five or six feet from the surface of the ground and it was evidently surface 
water. 

We decided not to use this water and will now make another inquiry. Our 
factory is situated on the bank of the Ammonoosuc River, and we will ask that, 
if we should drive a pipe a few feet from the river and run it down 15 or 25 feet 
below the bed of the river would there be any chance for fever germs or impure 
water to reach our pipe. A member of our local board of health says there would 
be no such danger as there would be below the bed of the river. If this seems 
favorable to you, please advise how deep you would drive the pipe to secure pure 
water. 

Your prompt attention will be considered a great favor by 

Yours very truly, 

THE LITTLETON SHOE COMPANY. 
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The Liitlclon Stioe Co., Littleton, N. U. 



Concord, N. H., May 26, leoa. 



Dear Sirs: — Tonr conunnnication of the 19th inat. concerning a new Bonrca 
for a water anpply for your shops ia at hancl. In reply I wonlil say that yonr 
proposed action in sinking a pipe below the bed of the river does uot meet with 
oar approval inoamaoh a& it has beeu proven time and time again that it is 
impossible to remove entirely typhoid gorms from water by ordinary sand filtra- 
rion. Wb-ile yon wonld nndonhtedly secnre a very clear and palatable snpply, 
the danger of contamination from the water of the ri\"er would certainly put 
the water on the doubtful list as regards permanent purity. 

The Htratnm of sand above the level on which yon propoeo to draw for water 
is saturated with the river water and not exposed to the bacterial action, which 
is necessary to make anocessfnl the purification of water by aand filtration, and, 
while it is probable that the Ammonoosac River ia usually free from tho germa 
of typhoid, it is possible that in case the river was iufected some of the germs 
wonld filter through the sand and reach yonr snpply. In view of this possihility, 
however remote it may be, I suggest that yon take other meaanrea looking 
tovrard a supply of absolnto purity. 

Yours very respectfully, 

H. E. BARNARD, 

Oiemht, 



South Lyndeborough, N. H., July 26, 1903. 
H. E. Bai-mrd. 

Dear Sir: — Thewat«r analysis was received last evening. We thank yon for 
the same. It will be a great help to ua in the future. Our doctor thinks that if 
a galvanized iron pipe is put iu there will be no more trouble from lead. "WiU 
yott please write and tell us if it is all right to use that kind of pipe? If we use 
iron pipe wiU. it rust clothes for washing, and is it any better than the ftrat meO' 
tioued? The water does not stand in the pipe at all, 

I remain respectfully yours, 

I MRS, WAITER C. PATTERSON. 



STATE LABORATORY OF ITTGIENE. 



CONCOHD, N. H,. July 37, 1903. 
WaUer C. PaOenon, Sovih Lyndehoruugh, N. H. 
Dbab Madah: — Tom oommunicatiDn of the 26th inst. concerning the best 
kind of pipe suitable for use with your water snpply is at hand, and 1 take 
pleasure in advising you as follows: 

Galvanized iron pipe will be perfectly satisfactory. It will not cause ainc poi- 
soning, and will uot rust snfBciently to injure the water. It vrill wear longer 
than plain pipe, and is the most suitable pipe for conveying water supplies. It 
maybe that for a short time after being laid the water will be milky and slightly 
greasy, due to the minute particles of zinc washed off the lining of the pipe. 
While this oondition persists, it should not be used for drinking. You will have 
no trouble with the water, however, after the pipe has been in uae for a few daya. 
10 
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I shall be very glad to advise you further at any time. Trusting that you may 
l)e successful in securing a water supply free from lead and wholly suitable for 
drinking and domestic use, I am 

Yours very respectfully, 

H. E. BARNARD, 

Chemist. 



New Hampton, N. H., July 31, 1904. 
Tp State Board of Health, Concord, N, H. 

I desire to acknowledge thanks for courtesy of the board pertaining to sani- 
tary water analysis, Lab. No. 2180. 

The board would do myself and others of this town a great service if it would 
kindly suggest a variety of water pipe suitable for local conditions as indicated 
\yj the analysis. Is a galvanized-iron pipe, a tin-lined lead pipe, or a purely iron 
pipe the thing for us, or is there a more desirable variety unknown to us? Does 
» galvanized iron present the same sanitary objections as the lead we are now 
using? Some suggestions in this line from your honorable body would be a 
decided help. 

With thanks in advance for your favor, I am 

Very truly yours, 

A. W. BAGHELEB. 

STATE LABORATORY OF HYGIENE. 

Concord, N. H., August 2, 1904. 
Mr. A, W. Bacheler, New Hampton, N. H. 

Dear Sir: — ^Replying to your communication of the 31st utl., requesting 
advice as to the kind of pipe most suitable for conveying water like that ana- 
lyzed under Lab. No. 2180, 1 am pleased to reply as follows: 

If the expense does not become an important factor, the tin-lined lead pipe 
possesses many advantages over other pipes, as it is easily laid and very durable. 
Care should be taken to secure a good pipe, as some of the tin-lined pipes have 
been known to have a considerable proportion of lead in the lining. 

Galvanized-iron pipe will prove quite satisfactory for your use. It will last 
longer than the plain iron, and will not become choked by corrosion and rust as 
quickly. The zinc coating does not render the water injurious, and poisoning 
by solution of the zinc by the water need not be feared. It is true that for a 
short time after the pipe is laid there will be a very considerable quantity of 
zinc washed out of the pipe, enough to color the water and render it turbid. The 
water should not be used until all the loose particles of adherent zinc have been 
washed out of the pipe, but after that it will give no more trouble. 

It is to be regretted that a pipe which possesses the advantages of a lead pipe 
without the disadvantage of possible lead poisoning has never been placed on 
the market at a reasonable cost. 

There are other pipes in use which are satisfactory, but which are not adapted 
to use in a small system. The cement-lined pipe is durable, safe and com- 
paratively inexpensive, but the fact that it has to be made where it is to be laid 
because of breakage during shipment prevents its general use. The pitch-lined 
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^uid coated iron pipes wear well, but are poorly adapted for oonveying drinking 
water because of a decided taste they impart to the water. 

You will undoubtedly be pleased with either the galyanized iron or tin-lined 
lead pipe. The last pipe is, perhaps, the more preferable, but its higher price is 
a weighty disadvantage. 

Very truly yours, 

H. E. BARNARD, 

Chemist, 

Ghesham, N. H., August 7, 1904. 

H, E, Barnard f B. S., Chemist State Board of HeaMh. 

Dear Sib : — I thank you much for your analysis of my spring water, sample 
2,288. 

Will you now simply advise me what pipe to use in place of the present lead 
pipe — ^whether galvanized iron, or tin-lined lead, or what ? and greatly oblige 

Yours truly, 

JAMES B. BEUi. 

STATE LABORATORY OF HYGIENE. 

GoNCOBD, N. H., August 8, 1904. 
Dr. James B, Bell, Chesham, N, H, 

Dear Doctor : — ^In reply to your query as to the best kind of pipe for use in 
<conveying water like sample 2,238 1 can advise you as follows : 

If the matter of expense is not to be considered the tin-lined pipe is the most 
^satisfactory pipe made. It is easily laid, very durable and entirely safe. The 
only objection to the tin-lined lead pipe is the first cost. Galvanized iron pipe is 
also satisfactory pipe and should be used instead of lead pipe whenever the more 
expensive tin-lined lead pipe is too costly. When first laid the adherent zinc 
particles will wash out of the pipe and will render the water turbid or milky for 
a time. This condition does not last long, however, and as soon as the water 
runs clear it will be entirely suitable for use. 

The only other satisfactory pipe to be considered is the cement-lined iron pipe. 
Unfortunately this excellent pipe in point of length of service, cost and safety, 
has to be made on the spot where it is to be laid. And while the machinery 
necessary to make it is simple it is rarely possible to make use of it except when 
laying an extensive pipe system. 

Very truly yours, 

H. E. BARNARD, 
Cliemist, 



Sanbornville, N. H., August 17, 1904. 
H, E, Barnard, 

Dear Sir : — I want to ask your advice as to the water in my well as per your 
analysis No. 2,264. 

Is this water safe to drink? If not, what course would you advise me to take? 
The water-closet has a brick vault and is tight. The stable manure is about 60 
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feet from well in bam cellar and is on a slope away from the well. Would clean- 
ing out the well be of any nse ? Would you advise removing the lead pix)e? The 
water I sent you had been standing in tiie pipe several hours. Would you like 
another sample of the water? If so please send me another container. If there 
is any charge for your advice in this matter let me know, for I want to correct 
this trouble if I can. 

Very truly, 

W. S. DAVIS, M. D. 

STATE LABORATORY OF HYGIENE. 

OoNCORD, N. H., August 18, 1904. 
Dr. TF. S. Davis, SanbomvUle, N. H. 

Dear Doctor : — By far the worst feature of your water is the presence of so 
much lead. The sewage pollution is of itself bt little moment as all the sewage 
is oxidized and filtered before reaching the well. 

If care is taken to keep the vault tight and all surface drainage turned 

away from the well I think you can anticipate no trouble from using the water. 

I shpuld advise you to replace the lead pipe with galvanized iron or tin-lined lead 

pipe. 

Very truly yours, 

H. E. BARNARD, 

Chemist, 



Chesham, N. H., September 15, 1904. 
Mr, H, E, Barnard, 

Dear Sir : — Thank you for the analysis of the well water No. 2,836, I sent 

you some days ago. May I trouble you further to tell me whether galvanized 

iron pipes would be suitable to use in conducting this water about 275 feet, or 

whether I should need tin-lined lead pipe ? 

Yours truly, 

ISABELLE MAY. 

STATE LABORATORY OF HYGENE. 

Concord, N. H., September 16, 1904. 
Mm Isdbelle May, Chesham, N, H, 

Dear Madam : — ^In reply to your inquiry of the 15th inst. concerning the kind 

of pipe most suitable with water which was analyzed under the number 2,836, 1 

can advise you to use either galvanized iron or tin-lined pipe. Both are quite 

safe ; the galvanized iron pipe is the cheaper but the tin-lined pipe is much 

more durable and is more easily laid. Trusting that the substitution of either of 

these pipes for the lead pipe now in use will solve for you the problem of pure 

water, 

I am very truly yours, 

H. E. BARNARD, 

Chemist. 
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THE NORMAL DISTRIBUTION OF CHLORINE IN NEW 

HAMPSHIRE WATERS. 



BY H. E. BARNARD. 



Sanitary water analyses are made for the purpose of determining the 
potability of water, with special reference to proving the absence of sew- 
age and polluting material that may contain disease germs. 

The character of a water may be modified by excessive organic decom- 
position, by vegetable growths, by micro-organisms and by the influx of 
sewage and manufacturing waste. An excess of any one of these classes 
of impurities renders a water, normally potable, distasteful, unpleasant, 
and possibly unwholesome. Chemical analyses reveal the presence of 
decomposing organic matter and of abnormal quantities of the natural 
mineral constituents; biological examinations most readily determine 
the forms of algae and of micro-organisms. But a chemical analysis of a 
water often only partially shows its true character and results so obtained 
must be supplemented by microscopical and bacteriological examinations. 
On the other hand, the biologist may be able to prove the absence of 
disease germs and still fail to detect those characteristic changes of com- 
position that are the surest signs of an abnormal water. The exact 
results of chemical analysis are therefore of first importance in revealing: 
the true character of a water, and when a series of determinations, 
extending over a period of time, shows but slight departures from the 
normal condition, it may be assumed that the supply is free from pollu- 
tion. 

There are two principal factors determinable by chemical analysis that 
have much weight in proving the purity or impurity of a water : first, 
nitrogen, in the four forms of free ammonia, albuminoid ammonia or 
nitrogen present in organic combination, nitrites and nitrates ; and, sec- 
ond, chlorine, in its combined form as common salt. The nitrogen may 
be present in the form of albuminoid ammonia, due to living micro- 
organisms or to decomposing organic matter, either animal or vegetable ; 
as free ammonia and nitrites from decaying animal matter, animal and 
household wastes, etc., or it may be entirely oxidized through the various 
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phaises ot free ammonia and nitrites to the harmless nitrates, thus chang- 
ing it from organic life to inorganic matter, as salts of soda, lime and 
potash. 

The presence of chlorine in a water is of greatest import in sanitary 
interpretation, as it is a factor which never misleads, and which, when 
intelligently considered, measures the contamination of a water in abso- 
lute terms. 

Common salt, a combination of sodium and chlorine in the proportions 
of about two parts by weight of sodium to three of chlorine, is a necessity 
in the human and animal economy where it plays an important role in the 
blood and in many physiological processes. 

But little of it is retained in the system, however, and, the chlorine, 
leaving the body with other wastes, is not appropriated by vegetation as 
are the nitrogen compounds, but as it is very soluble in water, remains 
there as a most useful indication of sewage pollution. The sources of 
chlorine are usually the sink drain, with its burden of salted water from 
domestic operations ; the house drain, with its chlorine containing excreta, 
and the stable drain with but a slight chlorine content in comparison with 
the other two. Chlorine of itself is not harmful as it occurs in combina- 
tion as salt Its use to the chemist is due to the fact that its presence in 
water reveals a past or present history of pollution by some form of 
sewage. 

Repeated investigations have established the fact that the amount of 
<5hlorine in any given body of water is directly proportional to the num- 
ber of inhabitants upon its watershed. This is due to the fact that the 
^imount of salt consumed is so constant that household sewage contains 
definite quantities. It is even claimed, and we have reason for supposing 
the theory true, that the population of any particular district may be very 
<cloSely estimated from a determination of the chlorine content of the 
«ewage effluents and run-off. Investigations conducted by the Massachu- 
setts State Board of Health show that an increase of 28 persons per 
square mile raises the chlorine content for that section one tenth part. 
Calculations based on observations in England indicate that the amount 
«of chlorine contributed to sewage by each individual is approximately .045 
pounds per day. Broadly speaking, we may say that four families, or 
20 petsons per square mile, will add, on an average, .01 of a part of 
chlorine per 100,000 parts of water to the water flowing from this area, 
3ind that a very much smaller population will have the same effect during 
seasons of low flow. 

It is weU known that waters near the sea-coast normally contain con- 
sideral»le :salt:; that waters further inland have less salt, and that water 
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far removed from the seaboanl has a very slight chlorine content. The 
reason for this drop in chlorine content is due to the fact that all the salt 
present in normal watera comes from the ocean, being borne in by the 
'winds as salt-laden moisture which is precipitated as rain. The amount 
present in any given locality is nearly constant, although along the sea- 
board it is somewhat influenced by the direction and force of the winds 
and the amount and distribution of the rainfall. Waters near salt depos- 
its are, of course, liable to be influenced by this fact, and when such con- 
ditions obtain no normal chlorine content can be attributed to any water 
that comes in contact with salt beds. There are no such disturbing fac- 
tors in New Hitto pshire, and whatever salt is present in the waters of the 
state is due to the proximity of the Atlantic Ocean. 

The determination of the varying quantities of chlorine in the waters 
■of any particular area is therefore necessary before intelligent analyses 
can be made. This is clearly illustrated by a comparison of the chlorine 
figures of norma! waters in different parts of the state. The normal 
chlorine content of the waters of low-lying North Hampton, one half mile 
from the coast, is 2.95 parts per 100,000 parts of water, and of Rye 2.37 
parts, while at Hanover, on the western border of the state, the nonnal 
«hlorine ia .07 parts. If, then, a well water at Hanover contains 0.40 
|>arta of chlorine per 100,000 it contains but one seventh as much chlorine 
the normal unjioUuted water of North Hampton, and to one unac- 
qoaintfid with the conditions, judging from the chlorine content, would 
appear to be very pure. As a matter of fact it contains over five times as 
much chlorine a« it should, and the excess is wholly due to the presence 
of sewage or sewage eflluents. 

The great importance of knowing the normal chlorine content is, there- 
fore, an absolute necessity in the interpretation of water analyses and has 
Jed to the preparation of so-called chlorine maps, which show at a glance 
the amount of chlorine tliat should be present in water in any part of the 
territory mapped out. The State of Massachusetts did pioneer work 
along this line, and their chlorine map, prepared at a coat of many thou- 

ids of dollara, and as a result of a great many analyses, extending over 

period of several years, has been of inestimable importance to aanita- 
not only of that state, but of other states and countries of the 
'orld. 

New Hampshire waters had been but little studied before the State 
laboratory of Hygiene was established. Since then, for a period of three 
and one half years, both public and private supphes have been under 
constant super^'ision. One of the first questions to be taken up was the 
determination of the normBl chlorine content of the various waters. 
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and to this end several hundred spring waters of known purity were 
analyzed during 1901-02, and from figures so obtained a general idea 
was reached of tlie normal clilorine contentB. The work lias been con- 
tinued until, after three and one half years, we have in our possession 
a sufficient number of anal^'ses of unpolluted waters to warrant us in 
publishing a chlorine map of the state. 

In preparing this map we have analyzed nearly 700 waters of known 
purity, collected from 142 towns located in every part of the state, but 
perhaps more numerous along the south and eastern bordei-s. The chlo- 
rine contents so obtained are placed upon the map, and the corresponding 
figures, that is, figures which are the same in different sections, are con- 
nected by lines. These lines are very properly called isochloi's (like 
chlorine), and upon their arrangement depends the value of the map. To 
draw properly these isochlors we have made repeated analyses of unpol- 
luted spring waters taken at different seasons over the area to he covered. 
The chlorine content of all waters is lial>le to slight changes through the 
year, as it is influenced by the amount of rainfaU and the severity of 
the storms which blow in off the Atlantic. But by taking the samples at 
different seasons we arrive at a fair average without difliculty. The larg- 
est amount of data has been obtained near the sea-coast, where the isochlors 
change rapidly. .Vreas exposed to the direct winds from the ocean re- 
ceive the greatest amount of salt, and consequently those towns bordering 
our short coast have a high and varying chlorine content. For instance, 
in the town of Xorth Hampton, located on the coast, a spring water one 
half mile from salt water contains 2.945 parts of chlorine per 100,000 
parte of water, a water one and one half mile from the coast, 1.01 parts, 
and a water five miles inland, .81 parts. In going inland one mile from 
the coast the chlorine content dropped almost 2.00 parts, and in going 
still further inland four miles, the drop was but .20 of a part, or but one 
tenth of the drop of the first mile. 

Waters in the northern and western part of the state do not show any 
evidence of being influenced by the storms which occasionally sweep 
inland from the Atlantic, and their chlorine content is as low as can be 
accurately determined. North of the White Mountains the content is 
below 0.05 parts per 100,000, and fully three fourths of the area of the 
state is within the region having a chlorine content of 0.10 paila or below. 

It is interesting to note that Great Bay, which fiows inland fi'om Ports- 
mouth for 20 or more miles, does not change the chlorine content of adja- 
cent waters to any appreciable extent, although deep well waters near 
Great Bay and the salt Exeter River frequently show increased chlorine. 
This is due to the mingling of the brackish water of the river and bay 



\ 



e 



t 

s 



. ■ •.* 



> 






„ « 






-.-./ 



r 






O' 



•e' 



k. 



« 

I 

■ 

\ 



. '-O 



w* 






> 



• p. 
' - 1' 



^ 



-> 

.^ 



V ^ 

N 



I 

ft 

\ 



c 





9 






p 

* 


/■ 

-^ 


^ 
i 

ff 

.; 

• 




• 






1 * 


■ '■ 


.' 






i 




31- 




• 


■ 






?.r 




:is» 


) 


C 


^ 




■ 




:^ 


>■ 


f 


• 




c 


r '. V 


■.- sft* 






1 


xi 


■. 


• 


<< ■ 




^1 -■ 


• 




k . 


IV ii^ 


it-:'-^ 


:« 




»■ ■ 


'l 


^ 






• 




m 




■ 




' 1 • 




L> -^ 


* 


- « 


.* 


^IP' 


f ' 


■ 






u4 


- ■ 


;'vV>'; 


It 


- 


— • 


t» 




J. 




*^-*»rt* 






u 


!.j 


• 




'. ■ 


K 




. » 


•"i 


.c 




^ ■'"■ 


• 
■ 


* 


4 ■- 

> 


■ - 

• 
ft 




Ui 




1 




t 

■ 






^w* 














-■;* 




•• 



*»--i*im jMm^oM :. . f^ 



^-^rsMTj.' •-!■> ■ V' •^-t.'Hij- 



^ 'Ir- 



^ ^ 



NORMAL DISTRIBUTION OP CHLORINE. 16& 

with the natural giound water supply. In the analysis of waters from 
Exeter exceasively high chlorine contents have been observed which could 
not have been due to any other cause. 

It was impossible to make the very many determinations at stated dis' 
tances inland necessary to fix the contents for the first few lines by analy- 
sis alone, and so in drawing the isochlora through Rockingham and Straf- 
ford counties in the southeastern part of the state we have followed the 
contour of the aea-coast, thus keeping different points between the isochlors- 
at the same distances from the sea. As the results we obtained on the 
many samples analyzed accord with the position of the lines as established 
we feel that the isochlors are correct within very slight limits. 

A departure from the normal of .05 parts per 100,000 within the area 
covered by the lines that fall within a few miles of each other is not un- 
usual and does not invalidate the accuracy of the map. But after passing' 
ieochlor .2o the direct inlluence of the sea is not felt and the chlorine con- 
tent diminished slowly, ao that comparatively large areas are included. 
Besides drawing the isochlors we have arranged the normal chlorines of 
all the towns by counties, and it is noteworthy that in the counties of 
Grafton, Sullivan, Cheshire, Coos, Carroll and Belknap, the normal chlo- 
rine content does not vary throughout the county more than 0.05 part& 
per 100,000. 

That the chlorine content of every town in the state may be borne in 
mind by persons who may not have access to the chlorine map we insert 
the following table. The results obtained by analysis of several saniplea 
of waters of known purity are given as observed chlorine. Where we . 
obtained no satisfactory chlorines from a town we have calculated the 
normal chlorine from the map and insert the figures in black-faced type. 
In but few instances is the observed chlorine different from the normal 
chlorine, and both series of figures may be accepte<! as accurate within the 
limits of analytical error. 
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CoDoord 11 

COQWBV .Ot 

Comlsb M 

-Croydon. (IT 

DaltoD M 

Otuibni? M 

DuiTllle .16 

Iiverfleld i| 

Deerlng .M 

Dony 18 

DoroQeater M 

Dover Si 

Dublin .0* 

DDDimer M 

OaDbutoB It 

DnrliBm M 

Bast ElnsstoD gt 

BKtOQ .08 

Efflngbam n 

BllBworth 07 

Enfleld M 

BpplDK IT 

'BpBOm .SO 

BiTOl 04 

ExeMr 82 

FarminKton .x 

FlUwIuTam 10 

Franoestnwn lo 

Franconta OS 

Fraaklln 10 

Freedom .08 

Fremont -M 

Olltord 10 

Ollmantos OT 

aoffatown 14 

Gorbam 07 

OoBben OT 

OraftoD An 

OraDtbam ll 

Greenfleld .08 

Greenland l.lT 

OreeovUle ii 

OroIOD 01 

Hampstead 2S 

Hampton Falls l .20 

Hancook 01 

Hanover 07 

HarrlBvUle , OT 

Hart's LiOoatloD .gs 

Hsverblll .0« 

fie^lEer.'.'. '.'.'.!.'.' .08 

Hill 10 

HillaboTough .07 

Hinsdale it 

Holdemess OS 

Hollla 11 

Hooksett Ii 

Hopklnton li 

Hndaon 18 

Jackson Ofi 






I mile from c 



Jaffrey .08 

Jefferson .04 

Eeene 08 

Kensington 40 

Kl&KSton 10 

LaooDlB 11 

Lanoaster .on 

Landall. .06 

Langdon 4| 

Lebanon M 

I^ .» 

Lempater — 01 

Lisbon .'.'.''.*.'.* ..'.'.'.'.'.'.'.'.'. Xfl 

Lltchflelfl 16 

Littleton OT 

Llvermora .06 

Londonclerrv 17 

Loudon 00 

Ljman .04 

Lvndeboroagb 10 

Hadbar? » 

Madison .. .06 

ManaheBter is 

Marlborongh .08 

Marlow M 

Mason Ii 

Meredith 10 

Merrlmaok 14 

MIddleton IS 

Milan .08 

Mllford. II 

Milton.. 18 

Monroe 04 

Moul too borough 00 

Nnahua IB 

Nelson 10 

New Boston II 

Neivban' 06 

Newoaitle — 1 .00 

New Durham 16 

Newflt'lda » 

New Hampton 06 

NoKlns-toa tS 

New Ipswlcb 11 

NewLondoQ OT 

Newmarket 81 

Newport 08 

Newton .88 

Northfleld 10 

North Hampton* l.M 

North Hatniilonf SI 

Northumberland 04 

Nopthwooil .M 

Nottingham tl 

Orange 06 

Orford .07 

Osalpeo .08 

Pelbam 11 

Pembroke IG 

Peterboroagh 10 

One and one half mileB from cc 



PlttBbarg. M 

PittsOeid. 16 

Plalnfleld .... JW 

PlalBtow 10 

Plymouth .00 

Bandolph 06 

Hnjmond.... It 

Hina^"."!. ;■.;.. !!r.'.;'.";;! !io 

RolLlnBrord' .'.'.'!! !''.!'.i;;i; M 

Roibnrj 08 

Rumney 00 

Rye 1.ST 

iJfti,s:.-.:;:;::::-.:::::;1! 

Sanbomton 10 

Sandowu .15 

^Biiiltricb Vi 

Beabrook .81 

flharon -tti 

ahelburne 0« 

Boutb Hampton 48 

eprlngfteld 10 

Stark M 

Stoddard '.'.'..■■'■ JO 

Strafford 11 

Stratford .00 

Stratham .OT 

Snllivan Ot 

Sunapee Sfl 

Sutton M 

Swancey 10 

Tamworth 10 

Temple - W 

Thornton DG 

Ttlton ID 

Troy W 

Tattonboroogh 10 

Unity .«« 

Wakefleld It 

Walpole M 

Warner .08 

Watervflto.."!^!".--"" -01 

Weare W 

WebsUr 10 

Wentworth .10 

Westmoreland 411 

wiimot*..''.'.;''.'.".;;;;!;; m 

■Wilton .11 

Wlncbester M 

■Wlndhsm ■ ■-■ -M 

"WoKeborough 418 

Windsor M 

WoodsttKik » 

1st. tFlve mllea Irom coast. 



COPPER SULPHATE TREATMENT OF 
HANOVER WATER SUPPLY. 



EPORT OF THE WORK DONE HV DR. II. N. K1NGSF0RI> ] 
UPON THE WATER IN THE RESERVOIR OF THE HAS- I 
OVER, N. II., WATER CO., WITH DR. G. T. MOORE'S COP- | 
PER SIT^PHATE TREATMENT, JULY 19, 1904. 

For the past few years, diiring the warmer months, there have been 
many complaints from the people of Hanover regarding the bad taste and 
odor of the reser\'oir water. This odor and taste at times has been very 
offensive, especially when the water was warmed. 

The odor was at times tishy, not the odor of decomposing fish, bnt an 
odor similar to that about a fish soon after it is caught; sometimes the 
odor was decidedly miwty. The taste was not easily described ; it had, 
HB the majority of people expressed it, a " nasty taste." There was also a 
slight yellowish color to the water. Bacteriological investigation showed 
<juite a number of different varieties of micro-organisms; a few of these 
produced slight colors on culture media and a few gave oft' an odor. The 
algie were also cultivated and the odor produced by their growth was 
identical to the odor noticed in the water. 

The facts were presented to the water board and the suggestion made 
that they apply Prof. G. T. Moore's copper sulphate treatment to the 
water, trusting the taste and odor would be imi)roved. 

After some delay because of slight objections entertained by some of 
the members of the water board, on July 19th, 1904, the application 

1'he water supply for the town of Hanover, New Hampshire, comes 
from a reservoir situated about three iniies northeast of the post-office, 
155 feet above the main street, covers about 33 acres, has a capacity of 
136,000,000 gallons, is supplied by springs and brooks, and the water is 
carried to consumers through iron pipes. The reservoir has a water shed 
of a little less tlian 1,200 acres and was built in August- November, 1893. 

On account of the gradual sloping of the banks of the reservoir, and the 
presence of many fish, a one to four-million solution was used instead of a 
one to one-million solution, as Professor Moore recommends. It was esti- 
mated that there were about 100,000,000 gallons of water in the reservoir 
at the time. The copper sulphate was weighed out into 25 pound lots. 
One lot was placed in a gunny sack which was held open by an iron 
spreader, the Sack fastened at the top, and then attached to the stem of a 
rowboat. The boat was rowed back and forth across the reservoir, com- 
mencing where the water was deepest and ending along the edges where 
the water was shallow. This process was repeated along lines 25 to 30 
feet apart until the whole area had been covered. The copper dissolved 
very quickly, the water being warm, which necessiteted rowing rapidly 
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while the sack was full and slowing up as the copper in the sacK aimin- 
ished. 

Another small body of water was treated in the same way except in 
this case a one to one-million solution was used. No bacteriological 
examination had been made previous to the application to this smaller 
body of water. The application was made to this water as an experiment 
in reference to the effect upon the fish. 

This body of water was quite shallow at the edges and about eight feet 
deep in the center. The application was made in both cases on the same 
day, betwen 10 a. m. and 3 p. m. The day was very warm, no wind, and 
a heavy thunder shower took place just as the work was finished. 

The edges of the reservoir were inspected next morning and no dead 
fish were found, no odor was noticed, and many very small fishes were 
seen swimming about. 

On the edges of the smaller body of water 86 small dead fish were 
picked up, the largest of these measuring one and one half inches in 
length. The appearance of these dead fish was very striking. Their abdo- 
mens were very much distended and many of them had buried their head» 
in the mud, and in all cases their eyes looked " popped out " from their 
sockets. No fish were seen which seemed to be injured. Quantities of 
fishes about two inches long, and from that size up to one foot long, were 
seen swimming about in the water apparently in a perfect state of health. 
Both bodies of water were inspected each morning for four days ; no more 
dead fish were found and nothing remarkable was seen. There was no- 
perceptible change in the appearance of the water. Samples were taken 
from the reservoir and from taps in town and examined for micro-organ- 
isms with the following results : 

June, 1904 . . 1,800 micro-organisms, other than algae, per c. c^ 
July 16, 1904 . . 2,600 micro-organisms, other than algae, per c. c 
The above was tap water. Algae not included in this table. 

Meservoir. Tap, 

July 20, 7 per c. c. 2,400 per c. c. 

21, 5 « 400 " 

22, 15 " 20 " 

23, 20 « 15 " 
30, no examination. 40 " 

August, " " 500 " 

September, " « 986 " 

October, « " 840 " 

November, " « 800 " 

Algae, July 16th, 1904, large numbers from tap water. 
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Jieservoir. Tap. 

July 20, None. Large numbers. 

21, « Few. 

22, " None. 

23, " " ^ 
Last examination for algae was in August, when only a few grew on 

media. 

The first day after the application the taste and odor had perceptibly 
diminished, and on the second day had disappeared altogether. The color 
also practically disappeared, and only a slight color reaction could be 
detected by delicate color tests. Chemical examination showed no trace 
of copper in the reservoir water. A sample was not examined from the 
small pond. No one in town except those immediately concerned in the 
work knew that anything was being done, but in two days after the treat- 
ment two different persons remarked upon the improvement and within a 
week no less than 11 individuals spoke of it. It is not generally known 
at this time that anything has been done to the water. Up to date there 
has been no bad taste, no color and no odor when cold. At times I think 
I can detect a very slight odor on close observation when the water is 
warm. 

Conclusion : That the odor and taste were due to microscopic organ- 
isms. The color to a great extent was also due to micro-organisms. That 
the application of copper sulphate in the strength of one part to four mil- 
lions of water is sufficient to destroy these organisms without injury to 
fish. That one part of copper sulphate to one million parts of water as 
found in the ordinary reservoirs and ponds will, in addition to destroying 
micro-organisms, destroy the small fish. 

The probabilities are that if the water was of an equal depth in all parts 
of our reservoirs and ponds one part of copper sulphate to one million 
parts of water would not kill the fish, but as the edges are shallow and the 
bottom irregular, it is impossible to get an equal distribution of the solu- 
tion until after the smaller fishes succumb. There can be no fixed gen- 
eral rule, each case must be treated as conditions require. 
11 



THE INSPECTION AND CONTROL OF FOOD 
PRODUCTS IN NEW HAMPSHIRE. 



THE INSPECTION AND CONTROL OF FOOD PRODUCTS IS 
NEW HAMPSHIRE. 



^g BT H. E. BABNABD, CHEMIST. 

In the absence of national legislation on the subject it has remained 
for the several states to solve the problem of pure food as best they might. 
Inability of the individual state to interfere with interstate commerce has 
been one of the chief drawbacks to the framing of an entirely satisfactory 
pure food law. A state can, provided the means are afforded it, regulate 
the manufacture and sale of all home products. But when alt other states 
are allowing the manufiicture of impure goods it becomes an impossibility 
for any one state to keep such goods from coming over its borders. Not- 
withstanding this vital defect in the working of any local pure food law 
every atate hae 9ome fonn of a food law on ite statute books. 

Pure food laws are a part of the police power of the state and as such 
are subject to the broadest interpretation. The extent to which a state 
may go to protect public health and prevent fraud ia indefinable and 
unlimited. The laws are juatJfied by the unquestioned fundamental right 
of the state to provide for the protection and preservation of health. 
Kven before the enactment of special food laws it was an indictabiB 
offense to mis anything in the food made and supphed for human con- 
eumption which would be unwholeaome and deleterious to health, and the 
wilful adulterating or mixing unwholesome ingredients in foods was con- 
sidered an act dangerous to the pubhc health and life and constituted a 
public nuisance. 

The state food laws were first intended to prohibit the sale of foods 
injurious to health. The statutes were strictly drawn for this purpose and 
the courts Imve in all instances upheld them. This class of adulterations 
has been so rigidly restricted that its extent is much less than formerly, 
except in the cases of the use of antiseptics and coloring materials. The 
oootention is made that the use of the extremely small quantities of anti- 
septics necessary to prevent fermentation and decay in no way imperils 
the life or health of the consumer. But the coui-ts have held that " It is 
not the quantity but the nature of the substance which the act prohibits." 
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By far the greater part of the adulteration of food is not an attack upon 
the health of the consumer, but an economic fraud, and consists in forcing 
upon him without his knowledge products different from what they pur- 
port to be, — lacking in valuable constituents or made from cheap ingredi- 
ents so prepared as to counterfeit the genuine article. It is to the sup- 
pression of adulterations of this class that most recent legislation has been 
directed. 

The control of the sale of food products in New Hampshire dates back 
only as far as 1860, when an enactment regulating the sale of impure 
milk, butter and cheese, became a law. At the same session a general 
food law, very similar in form to the one now in force, was enacted. The 
law forbade the adulteration of bread or any other food substance and was 
extended so as to cover drugs and liquors, under a penalty of fine or 
imprisonment. A law to regulate the sale of vinegar was passed in 1881 
but was later stricken out on a revision of the statutes. In 1891 the 
present pure food law went into effect, supplanting with its provisions 
most of the earlier legislation, but incorporating into the body of the law 
several sections relating to the sale of liquor, etc., that were a part of the 
original law. 

The present pure food law of this state is as follows : 

Adulterations, and the Sale of Unwholesome Foods and Poisons. 

(Chapter 269 of the Public Statutes.) 

Section 1. No person shall sell, or offer for sale, any adulterated drug or sub- 
stance to be used in the manner of medicine, or any adulterated article of food 
or substance to be used in the manner of food or drink. 

Sect. 2. If any drug or substa.nce used for medicine, sold under a name recog- 
nized by the United States Pharmacopoeia, or in some other pharmacopoeia, or 
other standard work of materia medica, differs materially from the standard of 
strength, quality or purity laid down in such work, or contains less of the active 
principle than is contained in the genuine article, weight for weight, or falls 
below the professed standard under which it is sold, it shall be deemed to be 
adulterated within the meaning of this chapter. 

Sect. 3. If any food or substance to be eaten or used in the manner of food or drink 
contains a less quantity of any valuable constituent than is contained in the genuine ardcle, 
weight for weight, or contains any substance foreign to the well known article under wJiose 
name it is sold, or is colored, coated, polished or powdered, whereby damage is concealed^ 
or contains any added poisonous ingredient, or consists wholly or partly of any decom- 
posed, putrid or diseased substance, or has become offensive or injured from age .or 
improper care, U shall be deemed to be adulterated within the meaning of tMs chapter. 

Sect. 4. Whoever fraudulently adulterates for the purpose of sale any article of 
food or drink, drug or medicine, or knowingly sells any fraudulently adulterated 
article of food or drink, drug or medicine, or any kind of diseased or unwhole- 
some provisions as defined in this chapter, shall be imprisoned not exceeding 
one year, or be fined not exceeding four hundred dollars. 
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him for the same and tender 
purpose o( the ftnalyals of 



J parity or gennineness of 



Sbct, 5. Bvery peraoa offering or expoBiiig for sale any dm j or article of food 
-within the meaning of thia chapter, shall forntHh to any analyst, 
duly appointed for the pnrpose, who shall apply t 
him its voloe in. money, a eample safficient for 
Hnch. dmg or article of food. 

Sect. B. Any person who has roason to doubt 
any article of food which he has purchased, may aeud 
sealed sample of it to the State Board of Health for inspection. If upon exam- 
ination the article appears to be adulterated, the board may obtain a certified 
sample of it, and shonld tliia sample prove to be adulterated, the hoard shall 
begin proeeedings at once against the vendor. 

Sect. 7. "Whoever hinders, obstructs or in any way interferes with any 
inspector, analyst or other ofQcer appointed hereunder, in the performance of 
his duty, shall be fined not exceeding fifty dollars for the first DfTcnse, and one 
hundred dollars for each subsequent offense. 

Sect, 8. Before commencing the analysis of a sample, the analyst shall re- 
serve a portion, whichshall he sealed ; and in case of a complaint or indictment, 
part of the reserved portion of the sample alleged to be adulterated shall, upon 
application, be delivered to the defendant or liis attorney, and part to the secre- 
' tary of the State Board of Health. 

■ Sect. 3. The State Board of Health shall adopt such measures as it may deeni 
necessary to facilitate the enforcement of this chapter, and for the collecting 
and examining of drags and foods, articles of clothing, fabrics, wall paper or 
anything containing poisonous pigments or substances whereby the health of 
any person may be injured. 

Sect. 10. Whoever adulterates, for the purpose of sale, any liquor used or 
intended for drink, with cocculna indicua, vitriol, grains of paradise, opium, 
alum, oapsicas, copperas, lanrel water, logwood, Brazil wood, cochineal, sugar 
of lead or any other substance which is poisonous or injurious to health, or 
linowingly sells any such liqnor so adulterated, shall bo fined not exceeding one 
thousand dollars, or be imprisoned not exceeding one year. 

Shot. 11. Whoever kills, or causes to be kOled, for the purpose of sale, a calf 
less than four weeks old, or knowingly sells, or has in possession with intent to 
!«11, for food, the meat of any such calf, shall be fined not exceeding fifty dol- 
lars, or be imprisoned not exceeding thirty days or both. 

Sect. 12. Any meat, unwholesome provisions or articles sold, kept or offered 
for sale, and any articles adulterated, in violation of any of the preceding sec- 
tions, shall be forfeited. 

Sect. 13. Every apothecary, druggist or other person who sella any arsenic, 
corrosive sublimate, unx vomica, strychnine or prussic acid, shall make a record 
of snoh sale in a book kept for that purpose, specifying the kind and quantity of 
the article sold, and the time when, and the name of the person to whom soch 
-sale is made, which record shall be open to all persona who may wish to examine 
the same. 

Sect. 14. Any person who shaU violate the provisions of the preceding sec- 
tion shall be fined not exceeding oue hundred dollars. 

Sect. 15. The two preceding sections shall not apply to physicianH, iu their 
prescriptions or their recipes to their patients. 

Sect. 16. Any corporation, person, firm or agent who shall sell or offer for 
Rale or exchange any woven fabric or paper containing arsenic in any form, or 
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any article of dress or of household use composed wholly or in part of such 
woven fabric or paper, or any article of dress containing arsenic, shall, upon 
conviction thereof, be fined not exceeding one hundred dollars ; provided, however, 
that this section shall not apply to dress goods or articles of dress containing not 
more than one one-hundredth grain nor to other material containing not more 
than one tenth grain of arsenic per square yard of the material. (Ch. 27, Laws 
of 1901.) 

Adulteration of Candy Prohibited. 

(Chapter 26, Laws of 1899.) 

Section 1. No person shall, by himself, his servant or agent, or as the servant 
or agent of any other person or corporation, manufacture for sale, or knowingly 
sell or offer to sell, any candy adulterated by the admixture of terra alba, bar- 
ytes, talc or any other mineral substance, by poisonous colors or flavors, or other 
ingredients deleterious or detrimental to health. 

Sect. 2. Whoever violates any of the provisions of this act shall be punished 
by a fine not exceeding one hundred dollars ($100) nor less than fifty dollars 
(f50) . The candy so adulterated shall be forfeited and destroyed under direction 
of the court. 

Sect. 3. It is hereby made the duty of the prosecuting attorneys of this state 
to appear for the people and to attend to the prosecution of all complaints under 
this act in all the courts in their respective counties. 

Under Section 9 the State Board of Health is made the legal authority 
for the enforcement of the law. But not until the establishment of the 
State Laboratory of Hygiene in 1901 was it possible to do more than to 
make occasional analyses of suspicious articles of food, so that, except for 
the work of the State Board of Agriculture, which with some success 
enforced the provisions of the oloemargarine law, until 1901 no practical 
measures had ever been taken to secure for the people of the state pure 
and wholesome food products. 

During the first two years after the Laboratory of Hygiene was opened 
analyses of public and private water supplies occupied most of the time 
available for analytical work, so that it was not until the summer of 1903 
that active enforcement of the pure food law was taken up. One of the 
first steps toward securing practical results in food work is in enlisting the 
interest and cooperation of all dealers in such products. And that our 
position in regard to carrying out the provisions of the law might be 
easily understood, in the issue of the Sanitary Bulletin for January, 1904, 
the State Board of Health published the following rulings : 

FOOD STANDARDS AND DEFINITIONS. 



Rulings by the State Board of Health. 



The laws relating to food products are so varied and the standards of composi- 
tion so dissimilar among different states that for the guidance of manufacturers. 
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jobbers ami retailers tlia State Board of Health has made rulings which define 
and fix standards for all ordinary food Btnffa. 

These rnliiigs fnmiah a defiaite basis for work in the enforcement of the 
" E*tiTe Food Law," and are intended to anticipate any qnestions as to the atti- 
tude of the State Board of Health in regard to the application of the law to par- 
ticular articles of food, and will be recognized as such at the State laboratory 
of Hygiene. The definitions and standards here given are those advised by the 
United States Department of Agriculture, given in the United States Pharma- 
copoeia, or after thorough iuvostigatiou and trial ailopted by many of the states. 

Authority for snch mlings is given the Board by section 9, chapter 260 of the 
Public Statutes, which reads as follows : "The State Board of Health pTih II 
adopt such measures as it may deem neceasary to facilitate the enforcement of l| 

»this chapter, and for the collection and examination of drags and foods," etc. J^^H 
Definitions ^^M 

I. Offering or exposiug for sale or selling: adulterated food is prohibited. ^^^^ 

n. The term "food," as nsed hereiu, shall include confectionery, coadimentB, I 

and all articles used for food or drink by man, and if there be more than one 
quality of anj" articje of food known by the same name, the best quality thereof 
shall be fnrmahed to the purchaser, unless he otherwise reqnestB at the time of 
maMng such purchase, or nnless he be notified at such sime of the inferior 
quality of the article delivered. 

m. An article shall be deemed to be adulterated witJiin the meaning of sec- 
tion 3, chapter 269 of the Public Statntes. 

In the case of food : (a) If any substance or substances have been mixed with 
it so aa to lower or depreciate or injuriously affect ita quality, strength or purity; 
(b) if any inferior or cheaper substance or substances have been substituted, 
wholly or in part, for it; (c) if any valuable or necessary constituent or ingre- 
dient has been, wholly or in part, abstracted from it; (d) if it oonsiata wholly or 
in part of any decomposed, putrid, or diseased snbsteinces, or has become offen- 
sive or injured from age or miproper care; (e) if it is colored, coated, polished, 
or powdered, whereby damage is concealed, or if by any means it ia made to 
appear better or of greater value than it really is; (f) if it cont-ains any added 
poisonous or injurious ingredients, or any foreign snbstance. 

AsiiBEPTics : 

Salicylic acid, benzoic acid, boric acid, bydroflnoric acid, sulphurous acid and 
oomponnda of these acids; formaldehyde or formalin, and various mixtures 
known to the trade as " Freerine," " Icoine," " Pormol," '■ Preservaliues " of 
various kinds, etc., are antiseptics, and foods or food products containing them 
are adulterated. 

The nse of salt, sugar, vinegar, spices, saltpeter, and wood smoke, as employed 
in curing meat, is not prohibited. ' 

Bakino Powders ; * 

g powders must be of standard strength and quality. , 

^BtTTTER : 

Standard butter is butter containing not leas than eighty-two and one half 
(83.6) per cent, of butter fat. The use of harmless vegetable coloring matter is 
r allowable. 

f Butter — Rbsovatbd or Process : 

Standard renovated or process batter mast contain not more than sixteen (16) 
per cent, of water, and at least eighty- two and one half (83.5) per cent of butter 
■fet. Renovated or process butter must he so marked and mast not be anbsti- 
t tnted for butter tmlews so requested by the purchaser. 



I 
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CAJfDY: 

The use ot poisonous colors or flavors or other injnrioiis ingredients, the 
admixtnre of terra alba, barytes, talc, or other mineral substance to give weight 
and Yolome to the mass, is an adtQteration. 

CaHNED GrOODS: 

Canned goods mnst bear the name and address of the packer. If dried before 
packing they mnst be label^ " Soaked or Bleached GtOODS " in letters not 
less than two line pica in size. The sale of peas or other yegetables greened 
with copper is prohibited. 

Catsups: 

Catsups are preparations of tomato pulp and spices, and must contain no added 
coloring matenal or preseryatiyes. 

Cheese: 

Standard whole milk cheese, full cream cheese, or cream cheese is cheese con- 
taining, in the water free substance, not less thim forty-eight (48) per cent, of 
butter fat. The use of harmless yegetable coloring matter is allowable. The 
use of preservatives otiier than salt is prohibited. 

Cider: 

Cider is the unf ermented juice of the apple. Any substitute for apple juice, 
or any added antiseptic constitutes an adulteration. 

Coffee : 

Coffee must be true to name. It must not be coated or polished to conceal 
inferiority. 

Coffee Compounds: 

Mixtures of cereals or other articles sold as substitutes for coffee must be sold 
as a mixture or compound under an original or coined name, and not under the 
name of any ingredient thereof. 

Cream: 

Standard cream is cream containing not less than eighteen (18) per cent, of 
milk fat. Cream shall be produced wholly from pure milk and be free from 
added coloring matter, preservatives, or other additions of any kind. 

Flavoring Extracts: 

Bottles or packages containing extracts must bear the name and address of 
the manufacturer. Lemon extract shall contain at least five (5) per cent, of the 
pure oil of lemon dissolved in alcohol. Vanilla extract shall be made wholly 
from vanilla bean, and shall contain no artificial coloring. When other flavor- 
ing substances are used, such as vanillin, coumarin or tonka, the extract shall 
be labeled so as to show its true character. The label, ** Compound Extract of 
Vanilla," will not be deemed sufficient notice of the composition of the article. 

Flour: 

Flour must be composed entirely of one single ground cereal. The admixture 
of other flours or materials constitutes an adulteration. 

Gluten Flour: 

Gluten flour is flour from which the starch has been washed, wholly or in 
part. Standard gluten flour must contain at least thirty (30) per cent, of pro- 
teids calculated by multiplying the nitrogen content by the factor 6.25, and not 
over forty-eight (48) per cent, of starch. 
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Fruit, Jellies, Fruit Jams, Pbesbrvbs, Etc. : 

Fruit. jellieB, frnit butters, preserves, canned fmita, fruit conHerves, confec- 
tious, fruit juices and syrups, etc., must consist of the fruit specified oa the 
label, preserved only with cane svear, with or without the addition of glnooHe, 
aud must not couttiiu artificial flaTora, coloring matters cff preserratiTes. If 
anch articles contain any substitut* for the fruit, or any injorious material to 
make np balk or w^eight, any artificial fiavor, color or antiseptic, or any sah- 
Btance not naturally occurring in snch frnit, escept spices or other wholesome 
□atnral flayoiing materials, they shall be oousidered to be adulterated. 

Honey is the nectar of flowers and saccharine exudations of plants gathered 
by bees. Honey made by feeding bees glacose, sugar ayrnp or other saccharine 
substance is not pure honey. Adding glucose sugar or eyrup to honey, or substi- • 
toting these materials for honey constitutes an adulteration. J 

Lard is the fat of swine, the fat being melted and separated from tlie flesh. 
Adding beef fat or steariue, cotton seed oil, or other snbatitutes for swine fat 
constitutes an adnlteration. liurd mnst contain not less tlian ninety-nine (99) 
per cent, of fat. 

Milk mnst contain three and one half (3.5) per cent, of fat and thirteen (13) 
per ceiit. of milk solids, except in the months of April, May, June, July, Anpist 
and September, when it most contain three (3) per cent. cJ fat and twelve (13) 
per cent, of milk solids. Milk must not bo skimnied, colored, watered, pre- 
served with antiseptics, or produced from sick or diseased cows, or cows fed 
npon the refuse of breweries or distilleries. Milk from which the cream has 
been removed may be sold as skimmed milk from vessels, cans or packages on 
which the words " Skimmed Milk " are distinctly marked in letters not less 
than one inch in length. 

Maple Sugar and Syrup: 

Maple symp and sugar must be true to name. The chief element of value in 
maple sjrnp and sngar is the maple flavor, and an^ admixtnre of other sugars is 
an adulteration. 



All molasses and syrups are assumed to be made from the jnice of cane or 
other sngar-prodncing plants, and any molasses or symp containing starch 
sugar, glucose or com syrup shall be considered to be adulterated. Glucosp 
symps or corn Byrups may be sold when so marked. 

OLBOUARO ARINB : 

Oleomargarine, butterine, or kindred compounds, or mistures of these with 
bntter cannot lawfully be sold if colored in imitation of butter. 



Sausage mnst be prepared from the properly prepared edible parts of animals, 
and most contain no preservative Other than sugar, salt, saltpeter, smoke and 
condiments and no artificial coloring matter. 
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Spices are aromatic vegetable anbstaiicee nsed for the seasoning of food. 
Stftoiiard apices are sound spices, true to name, from which no portion of vola- 
tUe oil ot other flavoring principal has been removed. All spices must be pnre. 
Any mixture of any foreign article with any epice is an adolteration.* 
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Suqab: 

Standard sugar is whitQ sugar containing at least ainetf-nine and oufi half 
<99.5) per cent, of ancrose and without any added substance. 



Tea consists of the dried leaves of the true tea plant, without addition of arti- 
ficial coloring matter or filler, or extraction of essential properties. Any article 
offered for t«a which does not oonform to this definition is adnlterated. 

Vinegar: 

Yinegar shall contain no artificial coloring matter, and shall have an acidity 
equal to the presence of not less than four and one half (4.6) per cent, by weight 
of absolute acetic ooid. Cider vinegar shall, in addition, oontain not less than 
two (3( per cent, by weight of cider vinegar solids. If vinegar contains any 
artificial coloring matter, or less than the required amount of acidity, or if cider 
vinegar contains less than the required amount of acidity or cider vinegar solids, 
it shall be deemed to be adulterated. 



METHODS EMPLOYED IN THE ENFORCEMENT OF THE 
PURE FOOD LAW. 

All samples of food or food products that are suspected of being of 
inferior quality, or in any w.iy different from what they purport to be, 
may be sent to the Laboratory of Hygiene for analysis by any resident of 
the atate provided the sample is an original package. But, as the noraber 
of samples received from gi-ocera and consumers is small and but poorly 
represents the class of food products on our markets, we make personal 
coUectionB of samples throughout the state. It is the desire of the board 
to canvass the state thoroughly each year and tu visit the larger dties as 
frequently as may be necessary to familiarize the grocers with the vigor of 
the enforcement. Wlien a sample of food is received at the laboratory it 
is given a serial number and entered on the records under its name and 
brand, including the name and address of the manufacturer or wholesaler, 
the firm from whom collected, date of collection and name ot collector. 

If the sample proves to be pure and of good quality, the dealers are ao 
notified and are given the results of the analysis. Upon the discovery of 
an article that does not meet the requirementa of the Public Statutes of 
New Hampshire, the following warning notice is sent to the parties from 
whom that particular specimen was obtained : 

*A preparation ot mnatard, vinOKar, spioes and pnougb QUIng oF stamli to mak(f s mua- 
tonl of mild flaTOr, to meetn legltimttle demand which andoubtedlj eilsts. may he sold a« 
"Frenoli Mastard," or "Prepared Moatard." 
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The State of New Hampshire. 



OFFICE OF THE STATE BOARD OF HEALTH. 



Warning Notice. 
To : 

Yon are hereby notified that a sample of was bonght at yonr place of 

bnsiness on , 190 , and npon examination of same at the 

State Laboratory of Hygiene, 

Mr. H. E. Barnard, Chemist, 

it was found to be in violation of the provisions of Chapter 269 of the Public 
Statutes of the State of New Hampshire. 

The article referred to was adulterated with . 

The further sale of said article if found to be adulterated will be deemed 
sufficient grounds upon which to begin legal action for the violation of the law. 

Per order of State Board of Health, 



Concord, N. H., , 190 . 



The above notice is accompanied by the following : 



The State of New Hampshire. 



•, Secretary, 



office of the state board of health. 



Note Concerning the Sale of Adulterated Foods. 

The ** Warning Notice " sent to dealers, when articles bought of them are 
found to be adulterated or do not meet the requirements of the law, is not to be 
regarded as any reflection on their honesty and integrity. It simply informs 
them of the fact that a certain article is not up to the standard established by 
the Pablic Statutes, and thus warns them against the purchase and sale of the 
same. 

We believe that an overwhelming majority of dealers are honest men, who 
would not offer for sale any class of goods known to be adulterated or prohibited 
by law ; and that they will heartily cooperate with the board in its effort to 
suppress the sale of adulterated foods, drinks, drugs, etc. 

We propose, as far as possible, to protect the dealers against these commercial 
frauds by giving information concerning their nature, and the public against 
the deleterious effects of this class of goods. 

We would suggest that dealers, whenever they have a suspicion as to the 
quality of goods, should specify when ordering from the wholesale or jobber 
that said articles must not be adultered and must meet the requirements of the 
laws of the state of New Hampshire. 

Food products to which preservatives have been added cannot legally be sold 
in this state. 
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In addition to notifying the dealer that a certain article is adultered 
the results of the analysis are published in the Sanitary Bulletin and so 
reach the eye of every dealer in food products in the state, and as well of 
many consumers. The effect of this pubUcation is to shut out of the 
market, within a very short time, all proscribed goods. The dealer, once 
notified of the quality of any brand of goods refuses to sell it, both 
because he does not wish to incur the penalty of the law and because he is 
anxious to supply only pure articles to his customers. And when a firm 
that does an illegal business in manufacturing or jobbing adulterated 
goods finds it impossible to sell the proscribed brands it leaves the field 
and is quickly supplanted by the honest trader. 

This method of notification and publication is working excellently, and 
but few prosecutions have ever been necessary, and then only in the case 
of the adulteration of milk by the use of preservatives. We believe that 
it is far more essential to secure the good will and active cooperation of 
the tradesmen in food products than to invite their antagonism by ill- 
advised prosecutions in cases of unintentional violation of the law. We 
have endeavored to protect the honest grocer from the impositions of dis- 
honest manufacturers and to assist him in keeping a stock, as far as pos- 
sible, free from unlawful goods. The ready response of the firms we 
have visited to our suggestions that they withdraw from sale and return 
goods that have been found to be in violation of the law goes far to show 
that when the office of the State Laboratory of Hygiene in detecting the 
adulteration of foods is thoroughly appreciated by the dealers, we shall 
have little difficulty in keeping our markets free from impure products. 

The State Board of Health appreciates fully the valuable assistance 
rendered by the members of local boards of health and by health oflicers 
in collecting samples of food products for analysis and in serving notices 
to dealers in adulterated goods. It would be impossible to enforce effec- 
tively the pure food law without this willing cooperation. It is the desire 
of the board still further to enlist the aid of the local officials and event- 
ually to establish a system of local inspection that will constantly be in 
touch with all features of food distribution. 

REPORT OF WORK IN FOOD LABORATORY. 

In the absence of a regular food inspector we have made personal col- 
lections of food samples carried in stock by the retailers in the cities of 
Manchester, Concord, Nashua, Dover and Keene, and in several of the 
larger towns. This necessarily limited inspection, confined to but a small 
portion of the state, does not bring the work of the laboratory before the 
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retailer and consumer in our other cities and tow^iis as prominentiy aa we 
should hfce. The samples of food collected, however, probably represent 
fairly well the standard of quality of food produtta offered for sale 
throughout the state. The reauits of our analyses bear out only too well 
the often repeated statement of the Balesinen of the wholesale houses that 
" New Hampshire is a dumping- ground for adulterated foods." We are 
glad to say that the enforcement of our Pure Food law, which ha« 
remained so long unobserved on our statute hooks as to become a dead 
letter in the eyes of the manufacturer, has aroused to a remarkable extent 
his latent conscience, as well as that of the wholesaler and retailer, so that 
there now seems to be an honest desire on their part to comply with all 
the rulings of the State Board of Health concerning our law. 

By correspondence and personal inquiry we have brought the labora- 
tory in touch with most of the houses that cater to the New Hampshire 
trade. In this way, and through the distribution of information regard- 
ing the brands of adulterated foods through the Sanitary SuUetiii, we 
have accomplished much in an educational way, and laid a foundation for 
a gradual improvement in the quality of the food products on our mar- 

Oi the 1,292 articles examined 513 were adulterated or varied from the 
legal standard. This is equivalent to an adulteration of 39.77 per cent. 
It must be remembered, however, that in collecting samples for analysis 
care was taken to collect articles of a suspicious character. Therefore, 
the extent of adulteration of all food products is not shown by this figure, 
and is reyiresented by a much smaller percentage. 



ai 



During the summer months large quantities of soft drinks, carbonated 
waters, syrups and fruit juices are consumed. The demand for such bev- 
erages has created a large business in bottled goods and has prompted the 
manufacture of a great variety of products. Broally speaking, however, 
they can be classed as follows ; Carbonated waters, colored and flavored ; 
root beers, combinations of syrups and extracts of herbaceous plants ; and 
fruit juices, such as grape juice and lime juice. 

We have found that the grape juices were usually pure, free from 
added color and preservatives. However, two of the samples of grape juice 
examined were highly fermented and contained from 5.84 per cent, to 
7.17 per cent, of alcohol, thus putting them into the class of wines. This 
fermentation had taken place in one instance in the presence of salicylic 
acid. The fact that both brands were the product of the same house ren- 
■ dere it prabable that the manufacturer was attempting to sell a low grade 
^Kline of very inferior quality as unfermented grape juice. The amount of 
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alcohol present, however, readily discloses the true character of the article. 
The lime juices are all much below the standard acidity and had been 
diluted by adding from two to three volumes of water. They were gen- 
erally preserved with salicylic acid, although in one instance benzoate of 
soda was employed for the purpose. 

It is apparent that the use of preservatives, usually salicylic acid, 
though benzoate of soda is frequently employed, is very common among 
manufacturers of fruit syrups. Coal tar dyes are also freely used to im- 
part an attractive and realistic color to the drink. The flavors employed 
in the carbonated beverages are frequently synthetic ethers. The per- 
centage of adulteration of this class of products was very high. Of 36 
samples analyzed, 23, or 63.9 per cent., were adulterated by the use of 
preservatives or coal tar dyes, or both. [See analytical report, page 188.] 

BUTTER. 

Of the two samples examined, one was found to be oleomargarine. As 
heretofore, the inspection of butter will be made by the State Board of 
Agriculture and only occasional samples will be examined by us. 

RENOVATED BUTTER AND OLEOMARGARINE. 

The samples of renovated butter and oleomargarine were found to be 
free from coloring matter and to contain only the quantity of water 
allowed by law. It appears, however, that the manufacturers of these 
products are using great skill in incorporating all the water allowable. In 
one instance a renovated butter contained 16.98 per cent, of water, or but 
.02 per cent, less than the legal limit. 

There is no doubt but that much renovated butter is sold to boarding- 
houses where it is served instead of genuine butter. Such practices are 
felt both by the consumer of the product and by the maker of genuine 
butter, and can only be stopped by rigid enforcement of the Federal law. 

CANNED FRUITS, JELLIES AND JAMS. 

Under this heading is included all the products made from fruit and 
sugar, either cane or glucose, and including fruit butters, preserves, fruit 
juices and syrups. 

The base of the imitation fruit jelly, jam, etc., is apple juice or apple 
pulp, obtained principally from the waste parings and cores of the apple 
drying or evaporated apple factory. These waste products are partially 
dried at the factory, packed in bales or barrels, and shipped to the manu- 
facturer of fruit products at a vel*y low cost. Upon arriving at the fac- 
tory the stock is boiled for a time in open kettles and then placed in large, 
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■d, copper kettles and he»ted by blowing with etuperheatfid eteam 
until the clear apple juice drains out of the mass to the bottom of the 
kettle. It is then drawn off into tanks and serves as stock for making all 
varieties of jellies and preserved fi-uita. 

For the production of a satisfactory jelly or jam lai'ge quantities of sugar 
are necessary for jellifying and preserving the fruit. The cost of this 
sugar contributes largely to the cost of manufacture. Cheaper sugars in 
the form of glucose and glucose syrup are therefore employed as a substi- 
tute for cane sugar. Glucose is a wholesome and nutritious articJe of 
food and no objection can be ma<le Ui its use except that products con- 
taining it are sold at prices not warranted by their actual cost. In some 
eases sacchai'ine, a coal tar product of no food value but of great sweeten- 
ing power, ia use".! where a very sweet article is desired. Saccharine has 
antiseptic properties which make its use protitable. Its influence on the 
system ia not determined and its eraplojTUent is not allowable. 

The apple juice and glucose syrup are mixed in the necessary propor. 
tions, colored with a coal tar dye to cjiunterfeit the genuine product ; 
flavored with compound ethers,— the synthetic fruit ethers technicaUy 
known as ethy! but«rate, amyl acetate, etc. ; pre8er\ed by the addition of 
benzoate or salicylate of soda, and ultimately placed upon the market as 
pure currant, raspberry, or strawberry jelly. 

Foreign coloring matter ia employed in prepaiing fruit products for two 
reasons : one is that the color of fruit is not very stable and is liable to be 
destroyed during the process of preserving, and, furthermore, that goods 
packed in glass will lose their color when constantly exposed to the light 
on the grocer's shelves. The other reason for the use of dye colors is 
that they enable the manufacturer to use fruit of deficient color and thus 
to conceal inferiority. A]»ple stock uncolored is readily distinguiflhed, 
but when dyed a brilliant crimson passes to the eye of the inexperienced 
buyer for the genuine fruit color. The preservation of this color is im- 
portant, as the value of a jelly or jam for table use or in the sick room is 
doubtless enhanced by the attractiveness of its coloring, but the possibil- 
ity for deception as to quality and purity afforded by the use of coloring 
matter overbalances any argument in its favor. By the judicious use of 
coal tar colore apple jelhes flavored with small quantities of the true fruit, 
or by the artificial fruit ethers, can be given the appearance of the gen- 
uine article, or a cheap fruit or a vegetable pulp can be mixed into a jam, 
and jelhes made from glucose and starch may be served to consumers 
who demand pure goods. 

The harrafulness of the coal tar dyes depends on their composition. 
l^lHany of them are quite innocuous, but are always liable to contain metal- 
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He impurities Bucb as zinc, copper, tin, lead, and arsenic retained during 
the proeesa of manufacture. Others are distinctly injui-iouB and entirely 
unsuitable for use in food products. 

The use of preservatives in packing fruit products ia almost universal. 
Salicylic acid and its sodium salt has been most frequently employed, but 
within the last few years bennoate of soda has supplanted it as a preser- 
vative, because its physiological effects are leas marked and possibly less 
generally known. Borax or boric acid, formaldehyde and the sulphites 
are also met with. It appears to be the custom of the manufacturer to 
pack away large quantities of semi-raw material in barrels during the fruit 
season to be worked up into marketable products during the winter 
months when the trade demands are most active. The bulk goods do not 
contain enough sugar to preserve them and tlie baiTols and casks are not 
hermetically sealed, hut the use of these vigorous antiseptics effectually 
prevents any fermentation taking place. It is argued by the manufac- 
torers that the quantities of preservatives employed are so small that they 
cannot possibly affect the human system, and that the ingestion of fer- 
mented food products is far more injurious than the traces of preserva- 
tives necessary to prevent the action of the ferments. Their employment 
in food products, however, on tliis plea, or any other, is to be unequivo- 
cally condemned. The consumer has the right to demand that drugs be 
administered to him only with his knowledge and consent and in such 
quantities as hia physician may prescribe. It cannot be gainsaid that a 
preservative active enough to arrest fermentative action in a food product, 
so carelessly packed as to be constantly exposed to infection, will as surely 
arrest, in a like manner, the action of the digestive ferments when the 
food is taken into the stomach. 

The cheap food products have undoubtedly become a necessity in the 
homes of the poor, where they have supplanted, to a large degree, more 
costly forms of food. But the apparent demand for low priced food does 
not amount to a license to the manufactiu'er to place adulterated goods on 
our market nor authorize him to lower, stU! further, the cost of produc- 
tion by making entirely fraudulent articles that could not command a sale 
at any price if honestly labeled and sold for what they were. 

The custom of labelmg jelUes made from apple stock with some trade 
name that does not in any way lead the purchaser to suppose he is getting 
something which he is not is becoming more common. The sale of the 
cheap and wholesome apple jellies is thus placed on an honest baaia and 
relieves the trade of the responsibility incurred by meeting the demand 
for cheap goods with base imitations. 

'J'he ruling of the State Board of Healtli on this subject is as follows : 
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Fruit jellies,. fruit butters, preserves, canned fruits, fruit conserves, confec- 
tions, fruit juices and syrups, etc., must consist of the fruit specified on the 
label, preserved only with cane sugar, with or without the addition of glucose, 
and must not contain artificial flavors, coloring matter, or preservatives. If 
such articles contain any substitute for the fruit, or any injurious material to 
make bulk or weight, any artificial flavor, color, or antiseptic, or any substance 
not naturally occurring in such fruit except spices or other wholesome natural 
flavoring materials, they shall be considered to be adulterated. [See analytical 
report, page 189.] 

CANNED GOODS, MISCELLANEOUS PRODUCTS. 

Canned goods, including canned corn, tomatoes, beans, soups, and pre- 
pared foods, such as clam chowder, corned beef hash, baked beans, etc., 
are, for the most part, free from adulteration. The use of preservatives is 
occasionally noted, but in a lesser degree than formerly. Canned meats 
are usually pure products. The frequent statement that the high color of 
canned meats is due to coloring matter is undoubtedly an error. The 
finely ground meats, like deviled ham, veal loaf, etc., occasionally contain 
borax, presumably added to prevent souring while in the process of manu- 
facture. 

Canned peas, greened with copper, are occasionally met with, and 
canned corn is frequently sweetened with saccharine. Soaked goods, 
that is, dried peas, beans, com, etc., that have been soaked out to their 
original size and appearance, sometimes appear on the market when 
prices are high. Unusual quantities of tin have been found in some 
classes of goods, and it is recommended that only the highest grade of tin 
plate be used in making tin cans ; that no zinc chloride be used in solder- 
ing, and that no solder be in contact with the contents of the can. 

COFFEE, CHOCOLATE AND COCOA. 

The articles of this class have been pure. The sale of adulterated 
coffee is apparently a thing of the past, although the misbranding of 
cheap Central American and Brazilian coffees as genuine Mocha and 
Java is very common. Cocoas and chocolate are subject to adulteration 
with starch and flour and undue amounts of the outer covering of the 
cocoa bean. [See analytical report, page 190.] 

CONDENSED MILK. 

Condensed milk is made by evaporating whole milk to one half or one 
third its original volume and adding cane sugar. In reporting the results 
of the analysis of the several samples we have given the amount of fat 
present in the condensed sample and also shown the percentage of fat in 
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the original milk. The results show that every sample examined was 
made from normal, whole milk. A single sample labeled " Evaporated 
,Cream " was analyzed. This name is usually applied to evaporated milks 
to which no sugar is added. The analysis showed that the product was 
made from ordinary milk and in no sense was it a condensed cream. The 
use of the term " Condensed Cream," when applied to the product pro- 
duced by evaporating whole milk is an attempt to deceive and is not 
allowable. [See analytical report, page 191.] 

CREAM OF TARTAR AND BAKING POWDERS. 

• 

There is no standard of purity for these preparations in New Hamp- 
shire, and no law exists compelling manufacturers to mark their products 
with the name and percentage of their ingredients. The value of a bak- 
ing powder is determined by its ability to bring about the leavening of 
bread as a result of the liberation of carbon dioxide by an acid salt. We 
have, therefore, attempted to determine the relative value of various pow- 
ders by comparing the amount of available carbon dioxide contained in 
them. Our results show that several times as much baking powder of low 
grade must be taken to produce equal results with a good article, and that 
the high grade baking powder thus becomes the most economical in use. 
If a baking powder evolves 10 per cent, of its own weight of carbon diox- 
ide when brought into contact with water it is of good quality. Several 
samples of cream of tartar were found to be grossly adulterated, in two 
instances containing no acid potassium tartrate whatever. 

HONEY. 

Honey, both in the comb and strained, finds a large sale, especially in 
the cities. The comb honey is undoubtedly pure ; much of the strained 
honey is wholly or partially artificial. Samples of "Orange Blossom 
Honey," guaranteed " strictly pure," and of " Pure Extracted Honey " 
have been found to consist entirely of glucose or corn syrup. One sam- 
ple of " Pure California Honey " marked, " This honey contains a small 
amount of cane sugar, added to prevent crystallization," contained nearly 
40 per cent, of cane sugar. Honey compounds purporting to contain from 
25 to 50 per cent, of honey proved to be corn syrup in which a piece of 
extracted honeycomb was immersed. Many of the honeys passed as pure 
gave polarimetric readings considerably higher than we have observed 
when working on honeys of known purity, and may be adulterated with 
invert sugar, either introduced directly, or by feeding the bees cane sugar. 
[See analytical report, page 191.] 



INSPECTION OF FOOD PRODUCTS, 181 

LARD AND LARD COMPOUNDS. 

Our analyses have shown that much of the lard represented as pure lard 
or pure leaf lard contains small quantities of beef stearine, apparently added 
to stiffen the product by raising its melting point. 

Pure lard must be made from the melted fat of the hog, and contain no 
added ingredients. The incorporation of beef stearine, lamb suet or any 
other stiff ener constitutes an adulteration. The compound lards, made 
from cottonseed oil, beef stearine and lard, are wholesome products, but 
labeUng a mixture of cottonseed oil and beef stearine " Compound Lard " 
or " Lard Compound " is a misrepresentation of the facts, and constitutes 
an adulteration. 

LEMON EXTRACTS. 

In the analysis of lemon essences or extracts we have required that at 
least five per cent, of pure lemon oil should be present. Many terpeneless 
lemon extracts are sold as pure extracts, but as they contain no lemon oil 
must be considered to be adulterated. 

The action of certain manufacturers of flavoring extracts in attempting 
to override the standard which we have adopted for lemon extract by 
claiming that their products, made from citral, or with a " washed out oil," 
are pure lemon oil and therefore not adulterated, calls for special attention 
on the part of wholesalers and retailers to the fact that our standard for 
lemon extract reads as follows : 

Lemon extract shall contain at least five per cent, of the pure oil of lemon dis- 
solved in alcohol. 

Under this ruling, which is in accordance with the standard set by the 
U. S. Pharmacopoeia and by all the states that have adopted a standard, 
the extracts made from the " terpeneless " lemon oil and from " washed 
out oil " must be considered to be adulterated. While oil of lemon owes 
much of its characteristic aroma to citral, it is none the less true that lemon 
extract, as we know it, does not depend for its flavor on the citral alone, 
but that its character is influenced to a considerable degree by the terpenes 
present in normal oil of lemon. Limonene, the chief terpene of lemon oil, 
is an essential constituent, and when blended with the citral gives the true 
flavor of lemon. 

To claim that extract made from citral and " washed out oil " is made 
from lemon oil is as fallacious as the statement of the vinegar manufacturer 
that his compound of acetic acid, water and color is cider vinegar because 
the acetic acid content is present. 

When we first analyzed the lemon extracts on our markets we found 
that several brands that we had supposed to be of high grade were low in 
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lemon oil content. Inquiry revealed the fact that the manufacturers were 
using citral, in part, in their formula. It is to the credit of these firms 
that when notified of the standard we had set for lemon extracts they 
immediately changed their formulas and are now sending to. their retail- 
ers a high grade product, wholly in accordance with our law. It is the 
custom of the larger houses who have established a reputation on the 
quality of their goods to put out a cheaper, low grade article under a mis- 
leading name to compete with the products of other firms. This practice 
has flooded the state with ten-cent goods, entirely artificial and of almost 
no value as a flavoring, and yet costing as much for mixing, packing 
advertising and selling as the high grade article. We shall endeavor to 
assist the producers of legal products in driving these cheap, adulterated 
articles from the market. Thirty-four of the 53 samples of lemon extract 
were adulterated, a percentage of adulteration of 64.1 per cent. [See 
analytical report, page 192.] 

MAPLE SYRUP. 

If every farmer in New Hampshire owned a grove of maple trees and 
made each spring all the maple sugar and syrup possible, the amount 
produced would hardly equal the quantity sold each year as pure maple 
sugar or syrup. It is undoubtedly true that even in New Hampshire, a 
large producer of maple products, four fifths of the sugar and syrup sold 
in our markets is wholly or in part fraudulent. An inspection of three 
maple syrup bottUng houses in the city of Manchester which were produc- 
ing large quantities of " pure maple syrup," showed that their product was 
a dilute cane syrup colored with caramel, to which about 20 per cent, of 
melted maple sugar had been added. Another manufacturer had dispensed 
with maple sugar entu-ely, and was branding a mixture of cane syrup and com 
syrup as " Pure Maple Syrup." A sample of " Cream Maple Sugar " sell- 
ing for a high price as a superior article proved to be brown sugar and 
glucose. It matters not whether the maple syrup is made direct from the 
unadulterated sap of the maple tree or by remelting a sugar which has 
been made from a syrup, the product of such an unadulterated sap. We 
cannot consider, however, every syrup a maple syrup because it may have 
been made from what purports to be a maple sugar. Our analyses have 
shown that syrups bottled by houses of the highest reputation and guar- 
anteed by them to be pure undoubtedly have been made from adulterated 
sugar. 

We have analyzed several samples of maple syrup of known purity for 
the purpose of obtaining data for comparison when working with syrups 
of unknown quality. The greatly increased ash content of the true syrup 
over that of the cane sugar syrup is very noticeable, and offers most val- 
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uable information as to the character of the syrup. Hortvet's method for 
the examination of maple sugar and syrup has also been employed with 
good results. We are now in possession of entirely satisfactory methods 
for detecting the use of syrups other than maple, and shall hope to pub- 
lish soon the results of the examination of a large number of brands of 
syrup purporting to be pure. [See analytical report, page 193.] 

MILK. 

A systematic inspection of milk has been undertaken, and because of 
the cooperation of local health boards, who are empowered by law to 
appoint milk inspectors to collect samples for analysis, is demonstrating 
the value of rigid inspection of the milk supply in preventing adultera- 
tion. 

The inspectors of the different towns and cities who are collecting sam- 
ples of milk for analysis at the Laboratory of Hygiene *are furnished with 
the necessary bottles, blanks, tags, etc., and are instructed to collect sam- 
ples of milk from all dealers in the town and ship directly to the labora- 
tory by express. We have endeavored to examine in this way the milk 
from the several cities and towns a number of times a year, more espe- 
cially in the sununer when the inducement to use preservatives is the 
greatest. 

During the summer months very few samples of milk have been exam- 
ined which fell below the standard as established by law ; but after the 
change of standard from 12 per cent, to 13 per cent, of total solids on 
the first of October, a large number of samples have been examined which 
contained the required amount of milk fat, but which were from 0.5 per 
cent, to 1 per cent, low in milk solids. This condition has been particu- 
larly noticeable in milk from Holstein cows. One herd of 16 cows 
included but one cow whose milk contained normal solids, though all the 
samples had the required amount of fat. 

Three hundred and seventy-one samples of milk and cream have been 
analyzed in the last two years, and of that number 111 were below the 
legal standard, an adulteration of 30.0 per cent. 

But few samples were adulterated by the use of preservatives. In one 
instance of flagrant violation of the law in this respect the dealer has been 
held to await the action of the superior court. 

One sample of cream examined was found to contain gelatine, added to 
stiffen the cream and thus simulate a very rich product. 

MOLASSES. 

Molasses is made from the juice of cane or other sugar producing 
plants, and is commonly understood to be the liquid material draining 
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from granulated sugar made from sugar cane, either by natural percola- 
tion or by being ti*eated in centrifugal machines. The commercial term, 
molasses, however, applies to other syrups, including that made from 
sorghum. The perfection of sugar making processes has increased the 
amount of cane sugar obtainable from a given quantity of juice and con- 
sequently diminished the molasses residue. 

With the diminishing of the quantity the quality of the molasses has 
also depreciated until frequently it is unsuitable for table use. It has 
become a common custom, for that reason, to add glucose, or corn syrup, 
to these dark, strong residuums, and thereby produce a lighter colored 
and more attractive syrup, of fine body and flavor. 

While this addition produces an article of increased value from a com- 
mercial standpoint, the use of glucose in improving the grade of molasses 
is considered by all authorities to be an adulteration, and is prohibited by 
our law. 

Of 51 samples analyzed 16 contained glucose in quantities varying from 
13 to 42 per cent. One sample contained but 13 per cent, of sucrose to 
42.5 per cent, of glucose. [See analytical report, page 193.] 

OLIVE OIL. 

The adulteration of olive oil is by no means as extensive as is generally 
believed. We have found but few samples purporting to be olive oil to be 
impure. These few samples, labeled " Huile d'Olive " with foreign trade- 
mark, are wholly cottonseed oil, and were made in this country. 

OYSTERS. 

During the fall of 1903 samples of tub oysters were collected in the 
cities of Dover, Portsmouth, Manchester and Concord, and the results 
obtained showed conclusively that it was the practice of Boston whole- 
salers to add boric acid, or a preparation known as " Preservaline " to 
every tub of oysters they sent out. A vigorous correspondence with deal- 
ers in Norfolk and Providence River tub oysters produced such beneficial 
results that later inspections of samples collected from the same dealers in 
most cases showed no preservatives. But after a lapse of several months 
the old practice was resumed and boric acid again appeared in many sam- 
ples, showing that the temptation to use preservatives instead of ice had 
been too great for the wholesalers to withstand. 

The results of the extended investigations of the effect of borax on the 
human system have shown conclusively that its use is injurious, even to 
healthy persons. Of course the harmful effects of the drugs are accen- 
tuated when introduced into a supposedly nourishing oyster broth, or in 
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the many forms in which oysters are employed in the sick dietary, as food 
for the weak and invalid. 

One hundred and twenty-three samples of oysters were examined for 
borax, and in 50 cases it was found. Many samples of clams have also 
contained borax. [See analytical report, page 194.] 

SAUSAGE. 

Twelve of the thirteen samples of prepared meats known as sausage 
were adulterated with borax. - The use of borax in these meat products is 
very common, as the manufacturer, by its use, is able to keep in a fresh 
condition the scraps which are finally worked up as sausage. 

The employment of borax or any other preservative for this purpose is 
a violation of the Pure Food law. 

In one instance a sausage, supposed to be pure, contained borax, which 
was found to have been introduced in a " sausage filler," consisting largely 
of starch, used to make the sausage less fat. 

SPICES. 

Forty-five samples of spices have been anal^^zed and but five were 
adulterated. The custom of employing makeweights of ground bark, saw- 
dust, flour, etc., is evidently a thing of the past. While bulk goods may 
sometimes still be of poor quality, it is apparent that the trade favors the 
use of the small package or carton and that the manufacturer is using his 
name more and more on his products, thus guaranteeing, in a measure, 
the quality of the goods by the reputation of the house. One sample 
marked " Gold Label Mustard " consisted of wheat flour and ground mus- 
tard hulls colored with tumeric. 

TOMATO KETCHUPS. 

By far the greater number of the brands of tomato ketchups are adul- 
terated either by coloring matter or preservatives or both. Recent analy- 
ses, however, lead us to believe that certain houses are now bottling a 
tomato ketchup free from added color and preservatives. While it is 
claimed by other manufacturers that goods so packed will prove objec- 
tionable to the consumer because of their lack of color and liability to fer- 
ment, we do not beUeve that the public will allow its natural prejudice in 
favor of pure foods to be overcome by the absence of the high color. If 
the open bottle is put in a cool place there is no danger of its fermenting 
before it is used up. 

But five of the 36 samples of tomato ketchup analyzed were pure. 
[See analytical report, page 195.] 
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VANILLA EXTRACTS. 

A true vanilla extract is made by macerating the vanilla bean with 
sugar and extracting the mass with diluted alcohol. Adulteration of 
vanilla extract consists of substituting, wholly or in part, the inferior and 
cheaper tonka bean for the vanilla bean, or the addition of the artificial 
coumarin to weak extracts of the true bean or even preparing solutions of 
artificial vanillin or artificial coumarin in dilute alcohol, colored with cara- 
mel or coal tar dye to represent the true extract. As in the case of lemon 
extracts we have ruled that the only vanilla extract salable under our law 
is a pure extract prepared according to the Pharmacopoeia formula. Com- 
pounds bearing on any part of their label the word " Vanilla " are adul- 
terated. 

Of 32 samples of vanilla extract analyzed 21 were adulterated by the 
use of color or were entirely fraudulent preparations of coumarin. [See 
analytical report page 196.] 

VINEGAR. 

It has many times been asserted by those engaged in enforcing pure 
food laws that vinegars are subject to adulteration to an extent perhaps 
greater than is the case with any other article of food. 

Analyses of samples of vinegar collected from dealers in Manchester, 
Nashua, Concord, Portsmouth and Dover offer good evidence, that, in 
this state, at least, the statement is not overdrawn. 

Sixty-eight samples of cider vinegar were analyzed and 39 were found 
to be adulterated. 

Of adulterated samples nine are artificial and 30 are below the stand- 
ard required for cider vinegars, in acidity or solids, or both. Of the 58 
genuine cider vinegars 26 are above the legal requirements for acid and 
solids and 32 are below. 

The striking fact to be noticed in the summary of results is that nearly 
60 per cent, of the vinegars examined were adulterated, a finding which 
is remarkable in view of the fact that our state is well able to make every 
gallon of vinegar consumed within it. The home product is displaced by 
the artificial, acetic acid solution, colored with caramel, to the loss of the 
farmer or local manufacturer and the defrauding of the consumer who 
pays cider vinegar prices for a cheap, spurious product, lacking all the 
peculiar aroma and delicate flavor which has given cider vinegar its repu- 
tation. 

Another significant thing to be seen is that 55 per cent, of all the cider 
vinegars were below the standard, or legal requirement, and were, there- 
fore, adulterated. Such a condition points to one of two things : either 
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the vinegar had been watered or it was improperly made. The adultera- 
tion by dilution with water is so obvious a fraud that no comment is 
necessary, but to many vinegar makers the statement that their product is 
adulterated will seem unfounded and impossible. 

When the standard of acidity and solids is fixed, all vinegars which do 
not come up to the standard are adulterated and the manufacturer or 
dealer in such an article is liable for violation of the pure food laws. 
The practice of saving the first pressing from apple pomace for cider, and 
then wetting down the exhausted cheese with water before a second 
pressing, produces a diluted cider which is low in solids and malic acid 
and which will never make good vinegar. Imperfect acetification is fre- 
quently met with. In such cases the vinegar has not been sufficiently 
aged or has been kept out of access to air. The oxidation of alcohol to 
acetic acid can only take place in the presence of a liberal supply of oxy- 
xen, and vinegar makers should not expect that cider put into a cool cel- 
lar in un vented barrels will make vinegar. 

The quality of a vinegar is sometimes injured by an abnormal fermen- 
tation or the development of moulds, or by the presence of vinegar eels 
(AnguiUula oxophila). Foreign substances are occasionally accidentally 
introduced into vinegar which injure its color or render it injurious to 
health. The common practice of using as a funnel a wooden bucket with 
a lead tube or of employing a lead spigot leads to the formation of sugar 
of lead (lead acetate) which is an active poison. [See analytical report, 
page 197.] 

MISCELLANEOUS FOOD PRODUCTS. 

Under this head are included all those articles that cannot be readily 
classified and those products of which but few samples have been analyzed. 
A number of samples of prepared codfish were analyzed and but one sam- 
ple was found to be free from borax. 

Several brands of mince meat were examined but all were pure with 
the exception of one sample that was preserved with benzoate of soda. 

A sample of preserved desiccated eggs was analyzed and the yolk 
proved to be full of salicylate of soda. The white of the egg was put in 
a separate package and was sold in a frozen state. [ See analytical report, 
page 198.] 
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ANALYSES OF GLUTEN FLOURS USED IN THE TREAT- 
MENT OF DIABETES. 



BY H. E. BARNARD, CHEMIST. 



Diabetes is a disease having to do with some disturbance of the carbo- 
hydrate metabolism which results in a non-assimilation of sugars. Yon 
Woorden says: '^ The essential disturbance in diabetes consists in the fact 
that the organism is not in the condition to burn its carbohydrates. The 
carbohydrates of the food, and in some cases the carbohydrates which 
originate in the body itself, from albumen or fat, flow off through the 
urine in the form of glucose, or grape sugar." 

A most important point in the treatment of the disease is the more or 
less complete elimination of sugar and starch from the diet,^and as a nat- 
ural corollary it follows that the ingestion of these substances, except in 
small amounts, is often equivalent to the administration of a poison. The 
natural craving for sweets can, in a measure, be satisfied by substituting 
for sugar, glycerine or saccharin, but a satisfactory substitute for starch 
has been more difficult to obtain. 

The force of the phrase " staff of life," as applied to bread, is appre- 
ciated when the attempt is made to exclude it permanently from the diet. 
The diabetic patient craves bread, although it is most injurious because of 
the amount of starch it contains, — nearly 80 per cent, of its solid constit- 
uents. The effort has often been made to replace it with other foods con- 
taining little or no starch. Camplin, a medical practitioner of London, 
employed bran cakes as a substitute for bread. This bread, however, 
contains a large amount of starch, and is moreover very unpalatable and 
difficult of digestion. 

Dr. Pavy of London recommends rusks, or biscuits made from finely 
ground almonds. And recently Mosse* has advised the use of baked 
potatoes. It is difficult to see how their use can have much advantage 
over the use of bread, as potatoes contain a very large amount of starch, 
readily convertible into sugars. 

Kuelz t has had biscuits made of inulin, a starch which he asserts has 
no effect on the excretion of sugar by diabetics. 

* Revue de Med., 1902. 
t Beetr., i., page 146. 
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All these BubstttuteH have largely failed their purpose, and gluten flour, 
indented in 1841 by liouehardet, and improved by other experimenters, 
has been adopted a^ the only material practicable for making a bread low 
in starch. German and French inanufaeturera have succeeded in pro- 

Iducing a gluten Hour suitable for bread-making which contains little 
atarch. The same is true of Englisl) glutens as shown by the analyse 
made by Fielding of British glutens of commeroe, who found in the sam- 
ples from fid to 76 per cent, of gluten, and but 7.6 to 16.7 per cent, of 
rtarch.* 

Manufacturers of starch from wheat have endeavored to employ the 
glutinous matter left after the extraction of starch. This glutinous 
residue is ground and added to ordinary flour in different proportions 
for the purpose of increasing the percentage of nitrogen and diminishing 
that of the cai-hohydrates. 

WoodSjt Jaffa,t Atwater and Bryant,§ Sherman and Buit|| and Har- 
ringtonlf have analyzed many of the American gluten Sours and prepared 
^L foods and arrive at the conclusion that American diabetic flours are, for 
^H the most part, inferior goods, containing much greater quantities of 
^■iStarch than they jiurport to, and that they are unsuitable an foods for 
^Bjdiabetics. 

^V This laboratory has l>een called upon frequently to examine diabetic 
^H'lflonrs for the purpose of determining the amount of starch present and 
^Btmr results have shown that they differ but little from ordinary flour 
^Bin composition. In other words, the extravagant claims made by the 
^f manufacturei-s of tlie virtue of their jiroducts were not substantiated by 
our analyses. 

The lack of definite data concerning diabetic foods has prompted us 
to undei-take a more extended investigation of their character than has 
heretofore been made. Samples of all the diabetic and gluten flours 
obtainable were gathered, together with one sample of Soja Bean meal, 
a Bubstitute for flour and therefore included in the class of diabetic 
foods, and samples of whole wheat, or graham Hours, and spring wheat 
patent flom-. Complete analyses were made of each sample, so far 
as practicable, and include a determination of moisture, fat, proteids, 
ash, crude fiber, soluble carbohydrates, starch, gluten and acidity. The 
methods outlined in Bull. 46, U. S. Dept. of Agri. were employed when 
possible. Gluten was determined roughly after the method employed by 

• Ptisr, Jonr., Lv, T. no. 

tBep. Ma, Ex. S 

lBnU.M,0- 

|B[UI.ZS,n 

||N. Y. Hed. Jour. Oct. 1' 

ITBos. Hed. ASnrg. Joiir 
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Trescott in hk analyses of the cereals collected at the World's Columbian 
Exposition, and reported in Bull. 45, U. S. Dept. of Agri. The carbo- 
hydrates were estimated by difference in order that the results might 
accord with the work of other investigators, but direct determinations 
of the starch were also made which probably express more accurately 
the true starch content of the flours. 

In the estimation of the proteids the factor 6.25 times nitrogen was 
employed. This factor is not a true constant and varies considerably for 
different flours. In flours high in gluten the resulting proteid content 
may, therefore, fail to represent the true amount present, thus intro- 
ducing a large error if the starch is determined by difference. The 
unreliability of this proteid factor makes it impossible to obtain totals 
of 100 per cent., a matter, however, of little moment in the discussion of 
the work at hand, which is comparative in its nature. The soluble carbo- 
hydrates, which includes reducing sugars, small quantities of sucrose, 
etc., were estimated by inversion and precipitation by Fehling's Solution. 
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^^ No. 1. Glnten flour made by Farwell & Rhinea and advertised by tbem 
as follows : " Gluten Flour. This is a Brain, Nerve, Bone, and Muscle 
building Flour, especially prepared for the invalid, and particularly for 

that large class who suffer from weak digestion, acidity of the stomach, 

highly important aid in the practice of Scientific Dentistry, strengthening 

the t«eth and promoting the health and growth of the gums. It is entirely 

^without Bran and as nearly free from Starch aa it is practicable to make 

^m •Notdetermlned. 

^1 t BedaclDB bubs". sucrose, etc. 

^K, t OndB fiber not Inoladed. 
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a Flour suited to general daily use. The majority of Diabetics find it just 
what they need," et<;. 

Our analj'Bis ehowed this flour to be ]iractically the same in compositioD 
as ordinary fine wheat flour. The percentage of starch present is as great 
as in wheat flour and the amount of ghiten no larger. 

No. 2. Whole Wheat K. C. Flour, made by Farwell &, Rhines and said 
to be a genuine whole wheat flour. 

The results of our analysis substantiate this statement and are inserted 
for the purpose of comparison of other brands. 

No. 3. Best XXXX Spring Wheat Patent, made by FarweU & Rhines. 

An analysis of this sample of fine spring wheat flour is inserted for 
purposes of comparison. 

No. 4. Special Diabetic Food, made by Farwell & Rhines, widely ad- 
vertised as a food for diabetics. The manufacturers recommend it as fol- 
lows T " To Diabetics who have heretofore been restricted to almond 
bread, bran bread, cakes, and other indigestible substitutes, the ' staff of 
ife,' as offered to them in our ' Special Diabetic Flour,' is a vital neces- 
sity. It contains all the elements of repair ; patients thrive on it ; and, 
above all, do not tire of its use." 

An analysis of this flour shows a very slight decrease in the starch con- 
tent as compared with ordinary flours, while the gluten present is leas 
than in normal, floui-a. 

No. 5. Gluten Grite, made by Farwell & Rhines. Recommended as 
an invaluable food for the dyspeptic, diabetic, and debihtated. This brand 
is similar in composition to whole wheat flour, and possesses no advantage 
over that well-known article. 

No. 6. Glen Mills Unsurpassed Gluten Flour, sold by the Johnson 
Educator Food stores and recommended as follows : " This is a flour that 
may well be sought after by all suffering from Weak Digestion, Obeaity, 
Diabetes, Bright's Disease, Gouty and Rhenmatic troubles, as it is a pure 
vegetable nitrogen." 

Instead of being a " pure vegetable nitrogen " the flour contains nearly 
50 per cent, of carbohydrates. The nitrogen present in the form of pro- 
teids is considerably higher than is usual in ordinary flours. 

No, 7. Washed Gluten. Sold by the Johnson Educator Food Stores 
and guaranteed by the salesman to contain less than two per cent, of 
starch. This gluten, although not as jiure as guaranteed, was very high in 
proteids and comparatively low in starch. The dealers do not claim tiiis 
product to be useful for bread-making, but recommend the food to be 
taken with milk or cream, probably in an uncooked state. 

\o. 8. Gluten (Glutosac). Made by the Health Food Company. This 
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8 claimed by the makers to be the germ of the wheat berry stripiied of its 
ontside coat, which contains " the greater proportion of the carbohydrate 
bodies," a statement not in accordance with the usual ideal of the coniposi- 
tion of the wheat berry. This product contains almost 60 per cent, of starch 
artd approximately twice as much proteids as commtm wheat flour. 

No. 9. Pure (iluten. Made by the Health Food Company. This 
product contains a very high jierceiitage of proteids and a correspondingly 
low starch content. The makers do not advertise this preparation as a 
practicable material for bread-making, but advise its use, together with 
almonds, in preparing biscuits with the aid of butter and baking powder. 

No. 10. Gum Gluten Ground. Made by the Pure Gluten Food Com- 
pany. This is claimed to be pure gluten gum obtained, in the process of 
making wheat starch, as a residue from which all the starch baa t>een 

k washed. It is high in proteids and relatively low in starch. The amount 
of gluten present is nearly 41 per cent. 

No. II. Gum Gluten Breakfast i'ood. Made by the Pure Gluten B'ood 
Company. This product is advertised as "The extracted proteids from 
wheat; recognize<l by scientists as the most valuable food substance 
within the knowledge of man." 

I This food contains over 50 per cent, of proteids and about one half the 
Imount of starch usually found in w-hole wheat flour. 
No. 12. Pure Vegetable Gluten. Sold by Theodore Sletcalf Company, 
1 This product has the same composition in every particular as ordinary 
konr, and is no more valuable as a diabetic flour. 
No. 13. Soja Bean Meal. Sold by Theodore Metcalf Company. 
I This meal is rich in proteids, low in starch, and contains a lai^e amount 
tif fat. If it were possible to make a palatable bread from it it would be 
valnable as a substitute for wheat flour. 

No, 14. Gluten Flour. Made by the Sanitarium Food Company and 
advertised as " Indispensable in cases of diabetes, acid dyspepsia, weak 
digestion, and neri'ous debility." 
^^ The small sample which we were able to obtain was sutticient only for 
^^n starch determination. 

^^ No. 15. Diabetic Gluten Flour. Made by Wilson Bros., and adver- 
tised by them to contain a very small per cent, of the starchy part of the 
wheat, and to be a special food for diabetics. This flour is but Uttle 
higher in proteids and lower in starch than is ordinary whole wheat flour, 
lo. 16, Gluten Flour. Sold by the Johnson Educator Food Com- 
I J»ny. The proteid content is about 10 per cent, higher than in whole 
■Iriieat flour and the starch content correspondingly lower. But this sUght 
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deviation from tlie normal composition of Hour does not warrant its sale 
as a gluten flour to persons suffering from diabetes. 

No. 17. Entire Wheat Flour. This flour has a proteid content lather | 
higher than that of most whole wheat flour. 

No. 18. Gum Gluten Ground. Made by the Pure Gluten Food Com- 
pany. This flour is supposed to be the same product as No. 10, although 
differing greatly from it in composition. The proteid content is 12 per 
cent, lower and the starch content 11 per cent, higher. 

No. 19. Gum Gluten Flour, Self Raising. This is very similar in com- 
position to No. 18, except that it contains baking powder. 

No. 20. Pure Gluten. Made by the Health Food Company. This h 
the same flour as No. 9 and varies but little from that sample in composi- 
tion. 

No. 21. Twenty per cent. Gluten. Made by the Battle Creek Sanita- 
rium Company, Limited. This floui' contains nearly the advertised qoan- | 
tity of gluten but also contains as much starch as normal flour. The I 
product is very dry and the increase in proteids but counteracts the dimin- 
ished moisture content. 

No. 22. Forty per cent. Gluten. Made by the Battle Creek Sanita- 
rium Company, Limited, and claimed to be " Indispensable in oases of 
Diabetes, etc." The starch content is greatly lowered and the proteid 
content increased until the two are very neariy equal. 

No. 23. Made by the Battle Creek Sanitarium Company, Limited. 
This product is very high in proteids and low in carbohydrates. It is not 
intended for bread making but ia to be eaten with cream or fruit juices. 

Our reaulte agree with other published analyses in showing that many 
of the so-called diabetic foods, or gluten flours, are of the same composi- 
tion as whole wheat, or Graham flour, and carry but httle less starch than 
ordinary white flour. Some of the highly recommended and widely 
advertised " Diabetic Flours " consist solely of whole wheat flour, and by 
reckless misstatement and deliberate fraud are sold at enormous prices as 
a core for diabetes. The action of these manufacturers becomes not only 
fi-audulent but even criminal when we realize that these goods which are 
sold to invalids are backed up by the most absurd claims for usefulness, 
and are thereby used freely, with positive detriment to the sufferer. 

In a few cases the manufacturers have evidently tried, with more or \ 
less success, to produce a flour low in starch and high in proteids. Their 
products are of such composition that their judicious use may be bene- 
ficial. In any case, however, the amount of starch present is high and the 
flour must be used sparingly. The same results can easily be obtained by J 
^^ diminishing the amount of ordinary bread consumed. ^^^^H 
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After correspondence with the manufacturers of those gluten flours that 
were as represented, and comparison of our results with those of other 
analysts, we have adopted the following standard for gluten flours : 

Gluten flour is flour from which the starch has been washed, wholly or 
in part. Standard gluten flour must contain at least thirty (30) per cent, 
of proteids calculated by multiplying the nitrogen content by the factor 
6.25, and not over forty-eight (48) per cent, of starch. 
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STATE LABORATORY OF HYGIENE. 



BY IRVING A. WATSON, M. D., DIRECTOR. 



The wisdom of the Legislature in providing for the establishing of a 
State Laboratory of Hygiene under the management of the State Board of 
Health, has already been proven by the work accomplished. No argu- 
ment is needed to support this statement other than a presentation of the 
plain facts connected with the work of that department. 

In the last report of the Board a large amount of bacteriological and 
ohemical work was prei?ented. In this report is a still greater exhibit for 
both departments, showing increased public appreciation of the work of 
the laboratory in determining questions connected with the health, as well 
as the financial interests of the individual, the family, and the public. 
That this work is a direct factor in the saving of human life is a proposi- 
tion against which no argument can be maintained. On the other hand, 
the statement is supported by the fact that through these investigations 
many dangerous water supplies have been discontinued, and notices given 
in other instances that may have prevented outbreaks of typhoid fever. 

In the bacteriological department diseases have been detected, particu- 
larly diphtheria, in season to avert exposure and to indicate to the physi- 
<5ian early in the disease its true character, and, consequently, by that fact, 
inf erentially suggesting the. proper treatment. 

Likewise the early detection of tuberculosis, so essential to the treat- 
ment of this disease, has been an important feature of the laboratory work. 
These are a few of the more directly obvious results that have been 
accomplished. 

As further, but perhaps somewhat more indirectly, affecting public 
health should be mentioned the detection of adulterated foods and drinks. 
In this particular line much has already been done, not only in pointing 
out dangerous adulterations, but also commercial frauds that swindle the 
purchaser. 

THE CHEMICAL DEPARTMENT. 

The greater part of the work of the chemical department of the labora- 
tory has already been given under Water Supplies of Cities and Towns, 
and in the Report on the Inspection and Control of Food Products in 



New Hamiishire. A study (if these reports will give a better idea of the 
magnitude of the work. During the past two years 1,594 samples of 
water have been analyzed, of which 713 were found to be contaminated 
to an extent that rendered them unsuitable for domestic use. 

More or less frequent examinations have been made of the public water 
supplies of the state, and in addition thereto analyses have been made of 
many private supplies. The demand from these sources has become so 
great that it has been necessary to establish certain rules to govern tiie 
matter, aa follows : 

THE STATE OF NEW HAMPSHIRE. 
STATE BOARD OF HEALTH. 



I. A person desiring the analysis of a private water supply must fill out an 
application blank, stating the reasons for such a request folly and explicitly. 

II. No water will be examined simply to satisfy the curiosity of any one, or to 
substantiate a belief that the water is of good quality. There mnst be some 
valid reason given. 

TTT . EiEaminations will be mode : 

1. If there is sickness or ill health among persons Dsiug the water, of a. char- 
acter that might reasonably be charged to its use. 
3. If the appearance of the water indicates contamination. 
3. If it has an unnatural taste. 
i. If it has an nnusual odor. 
5. If it is abnormally colored. 
0. If the attendiug physician, or the local board of health, requests an aualy- 

7. If it ia desired to ascertain if water received throngh lead pipe from aspriug 

contains an amount of lead that would render it unfit for domestic nse. 

8. If it is wanted to ascertain if the water in an old, abandoned well, which 

it is proposed to re-open, is suitable for family use. 

9. If for any other cause which may be deemed sufBcient by the State Board 

of Health to warrant an analysis. 



I 



lY. In the event that an application for water analysis is granted, a 
with full directions for collecting the sample, will be sent to the applicant, ei- 
press charges prepaid. No charge will be made for the analysis; but the party 
sending the sample must prepay express charges on the same to the State Labor- 
atory of Hygieue, 

Notice Co.ncekning the Anai.ybis op Private W. 
It is uot the practice of state boards of health to analyze private watei 
plies. Work of this Mod is usually limited to the examination of public aupplieti 
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of towns and villages. Bat, having a desire to serve the people of the state as 
far as possible, no regulations or restrictions have hitherto been made concern- 
ing waters forwarded to the State Laboratory of Hygiene for examination. As 
a resolt, we have made many analyses of private supplies, wells, springs, etc., 
that were perfectly good waters, and no suspicions existed to the contrary. 

It has come to a point that the demand for work of this kind is so great as to 
over-tax the working capacity of the laboratory, to the exclusion, or rather, the 
limitation of food analysis, and other investigations of public health impor- 
tance. 

We are, therefore, obliged to establish what we believe to be not unreasonable 
requirements to govern our future work in this direction. 

Hereafter we shall require an application blank to be filled out in all cases. 

If your desire for an analysis comes within the scope of the regulations given 
above, please fill out the blank as fully as possible and forward to this office. 
Upon receipt of the same the matter will be given prompt attention. 

IRVING A. WATSON, 

Secretary, 
November 1, 1904. 

The blank referred to, which is required to be filled out in every iil- 
stance, is as follows ; 

THE STATE OF NEW HAMPSHIRE. 



STATE BOARD OF HEALTH. 
Laboratory of Hygiene. 



Application for Water Analysis. 

To the State Board of Health, Concord, N, H. 

I desire to have a sample of water, concerning which the following facts are 
given, analyzed at the State Labratory of Hygiene: 

The snpply is from (well, pond, stream, spring or pnblic water snpply) 

The water is being used for 

The reason for such request is as follows: 

The following additional facts are given: 

(Signed) 

Date 190 . (P. O. Address) 

(Express Office) 



Read " Regnlations GoverniiiK the Examination of Private Water Supplies at State 
Laboratory of Hygiene," before filling this blank. 

In the food department 1,292 articles have been examined, of which 
779 were found to be of doubtful quality, and 613 either adulterated or 
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varying from the legal standard. This represents 39.7 per cent, of adul- 
terations. 

One hundred and sixty-three samples of liquor have been analyzed, 
most of which work was for the State Board of License Commissioners, 
as provided for in the act creating that board. 

BACTERIOLOGICAL DEPARTMENT. 

The work of this department is constantly increasing. Its importance 
as an aid to the physician in the diagnosis of diseases and to the health 
officer for release purposes in diphtheria is being more and more appre- 
ciated, as shown by the increasing number of examinations required from 
these sources. 

During the period covered by this report 5,688 bacteriological examina- 
tions were made, exclusive of a large number of tests for the colon bacil- 
lus in water supplies. These figures represent a great amount of work. 

Occasional requests are made for examinations that do not come within 
the regular scope of the laboratory work, hence have to be refused. Under 
this head are included general pathological examinations, blood counts, 
urinary analyses, the examination of stomach or other organs in cases of 
suspected poisoning, etc. 

Within the legal scope of the laboratory are examinations for the de- 
tection of tuberculosis, diphtheria, typhoid fever, gonorrhoea, glanders, 
micro-organisms in drinking water, milk, cream, butter, etc., and for dis- 
eased conditions found in slaughtered animals. 

A tabulated statement of the work of this department, by years, is here- 
with given : 

BAOTERIOLOGIOAL EXAMINATIONS AT STATE LABORATORY OF 
HYGIENE FOR TWO YEARS ENDING OCTOBER 1, 1904. 



Year. 


For tubercu- 
losis. 


For diphthe- 
ria. 


For typhoid 
fever. 


• 

•c 
a 

1 


For gonor- 
rhoea. 


VariouB spe- 
cial exami- 
nations. 


For B. coli in 
water sup- 
plies. 


ions 


1,021 
1.269 


1,017 
1,861 


199 
283 


25 
20 


9 
80 




Many. 
Many. 


1904... 


14 






Total 


2,290 


*2,868 


432 


46 


89 


14 







Following will be found some statistical tables on the investigations of 
the diseases referred to. A brief analysis of results, with comments, fol- 
lows each table : 

* Including 163 examinations of school children, not shown in subsequent tables. 
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SPUTUM EXAMINATIONS, IQOS.—OonHnued, 
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An examination of the foregoing tables shows that in 1903 sputum for 
examination was received from 97 cities and towns in the state, and in 
1904 from 92. These cities and towns represent the residences of the physi- 
cians who forwarded the specimens to the laboratory, and do not, by any 
means, indicate that the specimens were collected solely in those places. 
The distribution of these examinations by patients would cover a much 
greater portion of the state than is represented in the table. 

Taking the two years into consideration, as a whole, we find that 2,290 
specimens of sputum were examined, representing 1,944 cases, or different 
individuals. Of these, 684 were positive and 1,260 negative. 

All of the positive cases were, of course, tuberculosis (consumption), 
while the negative results are to be interpreted according to circumstances. 
It is by no means certain that a greater or less percentage of the persons 
represented in the negative cases did not have tuberculosis in an incipient 
stage. 

The ages of the persons from whom the specimens were received fol- 
low : One to ten, 40 ; ten to twenty, 212 ; twenty to thirty, 580 ; thirty 
to forty , 478 , forty to fifty, 258 ; fifty to sixty, 151 ; sixty to seventy, 98 ; 
seventy to eighty, 37 ; eighty to ninety, 7 ; age not stated, 83. Of the 
whole number, 864 were males and 1,065 females. 

INTERPRETATION OF BACTERIOLOGICAL EXAMINATIONS. 

Under this head we wish to emphasize and reiterate substantially what 
was said in the last report of this board : 

Positive Results. — It is to be presumed that in all cases where sputum 
has been sent to the laboratory for bacteriological examination, there exists 
in the mind of the attending physician a suspicion of tuberculosis ; other- 
wise he would not have taken the trouble to request an examination, and, 
of course, when tubercle bacilli are found in such specimens it is definitely 
determined that the person has some form of the disease. In most cases 
it is undoubtedly tuberculosis of the lungs, but it may be of the larynx, or 
some adjacent tissues. 

Negative Results. — A single negative result does not prove that 
the tubercle bacilli do not exist in that case, and should not be con- 
sidered of any importance to the physician ; in fact, should several suc- 
cessive negative results be obtained, proof would still be lacking that the 
patient might not be infected with the disease, and especially should such 
results be considered as valueless in the event that there are present in the 
person some clinical evidences of tuberculosis. 

There are many cases of incipient tuberculosis in which the bacilli can- 
not be found in the sputum, and this is a point which should be constantly 
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borne in mind by the medical profession when sending specimens from 
cases of suspected incipient tuberculosis. 

The absence of the bacilli in the sputum in cases of this kind is a result 
often obtained, for the reason that at this stage there is very little, or no, 
breaking down of the lung tissue so as to allow the escape of the bacilli 
into the sputum, and, furthermore, the bacilli might be present in very 
small numbers, yet escape observation under the microscope. 

Negative results are also obtained under other conditions, in a chronic 
form of the disease of that type known as miliary tuberculosis. 

When there is strong clinical evidence of tuberculosis, a negative result 
should never change the opinion of the attending physician. Successive 
examinations should be made from time to time, weekly or monthly, as 
may be deemed best, until there is a reasonable certainty in the case, although 
no number of negative results should be permitted to counterbalance in 
anv manner well-defined clinical indications of the disease. 

REPORT OF EXAMINATIONS IN CASES OF SUSPECTED 

DIPHTHERIA. 

In the following tables are given data of examinations made in the bac- 
teriological department of the State Laboratory of Hygiene for the fiscal 
years of 1903 and 1904: 
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EXAMINATIONS FOR DIPHTHERIA, 1908. —Concluded, 
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EXAMINATIONS FOB DIPHTHERIA, 1904. 



Andover 

Anbrlm 

Aahland 

Bartlett 

BelmODt 

Boacawan 

Bradford 

Bristol 

Cbester. 

GloremoDt 

Colebrook 

CoDoord 

Bnfleld 

Bjiping 

FarmingtOD 

FitewllUBm 

PranoonlBi 

Franklin 

GoffBtown 

Qratton 

Qreenfleld 

Hanover 

Haverhill (see WoodsvlUe) 

Hennlker 

Hlllaborougli 

Hlnadale 

HoldernesB 

IB 



STATE BOARD OF HEALTH. 
EXAMINATIONS FOR DIPHTHERIA, 1904.— Qtn(mu«i. 



Haoksett ■ . 
Hudson — 
Keene 



LebaDOD 

Lisbon 

Littleton 

London 

Uanob ester 

Mlitord 

Hnabua 

New Boston 

Nor^wood 

Notttng-liam 

Osslpee 

NortbumberlsDd ■ . 

Pembroke 

Peterborough 

Flttsfleld 

PlymonCh 



Strafford., 
awansey . . , 
Tllton 

Walpole... 



STATE LABOBATORT OF HDOIBXE. 



EXAXCBTATIOSrS POK DCPHTHXSIA, IWIs-Onw^H^^. 



ai 

IK 


III Lit 

B II Si i, J 


J 
1 




ri 




, . L.... 


• 




t 


J 


* 




1 1 




» 


















I 
1 








I 
« 










hOTOWh 


^j 
















Ml 


len m 



























An exsmiiution of the foregoing tables will nliow fltnt in IWtS nvntlm 
uken from suspected dipbtberin cases were sent t«t lite InlHtratory ttv 
physidans in 70 tovoB and dties in the state, nml in 1004 flitin Tf). 

It should be bome in mind that tliese to^nrns and eiti^o \T^t^ Ui^ 1-^1- 
deoceo of the physidans who patronined the lalmmtory tnt ^\v ]\\\v\»wf 
stated, and not the distribution of patients. 1Mie niiniWr of it\divlduiit 
cases ahonld not, therefore, be necessarily cr^i(e<l U\ (hi> h>wit H)tfllnsl 
which they are placed. 

Dnring the year 1903 bacterioUigionl exnniliinttiiiM weiv omile In UTt! 
individual cases; in 1904 in 892 cases, ext^lusiv^ itf lilt) p^iHiiiinnMims iif 
school children in the dty of Concord, 

In reviewing the work of the two j-enrs, fix n wlmlPi wp llnd t.h«t 51,705 
examiDaldons were made for the KlHl)ii'l.(lltlpr bxHIhin, rpin-PHPiiHiiK l|'''l^ 
individual cases. Of the specimens exnintncd, 1,01!^ wplti )iiHiit1vt>, I, (ITU 
negative, and four doubtful by rensnii iif )n«ii' nHinilin. tU ilio 1,51)4 
individual cases 497 were positive And t,OOT tip^tnHvp, In MTD onnps h 
^gle negative examinaUon and no lunw wns mnilp. In tlit> Ini-Kf" '<«<"- 
her of negative results were inctudeil iiiHiiy I'prwium wlm wpip iml. niir- 
pect«d of having the disease, but who bud bppii p<(n>sp(1 In tlip JnfppMoM, 
This fact also helps to make up lb« IttriiP iiiiiubpi- td i'Dnpr In wlili'ti n 
single negative examination, and no inorp, wnn IiihiIp : but' bi wlisf npppnrs 
to be too many instances the pby"l<*lHM wnn DnHnDtHl wHli oiip iip^nMvp 
report as condusive in the ewv. 'I'lil« tnst (iiisitlbl* bp nci'dniilwl tut 
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many times by reason of the rapid improvement of the patient by the time 
the report was received, so that it was not decreed necessary to send a 
second swab. 

Two hundred and ten examinations were made for release purposes. It 
is gratifying to note that some cities and towns rely upon the laboratory 
to determine conclusively when cases of diphtheria may be discharged 
from quarantine without danger to the public, in that they are requiring 
two consecutive negative results before the patient is released. This has 
been the practice strictly adhered to in the city of Concord for the past 
two years, and, in the opinion of the health officer, has resulted in greatly 
restricting the spread of the disease. We recommend such a course to 
all local boards of health. 

The discovery of the Klebs-Loffler bacillus in a smear, or on a culture 
growth in the incubator, shows conclusively that the bacillus of diphtheria 
existed in the throat, nasal passages, or other locality where the swab was 
used ; but it shows nothing more. The virulence of the growth is unde- 
termined. The individual from which it came may be perfectly well, as 
in some persons who have been exposed to the disease, or they may 
have what appears to be a mild tonsillitis, or it may be a most malignant 
case of diphtheria. The microscope gives no information upon these 
points. 

When the diphtheria bacillus is found, the fact is reported to the physi- 
cian as a " positive " result. This he must accept as a verity, however 
puzzling it may appear to him clinically. It may be difficult for him in 
some instances to adjust such a bacteriological diagnosis to his case, but 
he is, nevertheless, bound to do so, for the laboratory results in all cases 
reported as " positive " are not open to question. 

This cannot be said of results reported as "negative," and whenever 
such a report is made to the physician he should not allow it to take pre- 
cedence of the clinical symptoms in making his diagnosis. The case may 
be diphtheria, without any growth or any indication of the bacillus of 
that disease appearing in the laboratory. There are various reasons for 
this. The swab may have been used in a manner not to entrap the 
bacillus, especially in cases of laryngeal or nasal diphtheria, or an antisep- 
tic may have been used in the throat previous to taking the swab, thus 
preventing any growth in the laboratory. 

We wish to emphasize the fact that in all cases reported negatively, the 
physician should be guided solely by clinical symptoms. A series of ex- 
aminations in such cases may positively exclude the Klebs-Loffler bacillus, 
and demonstrate, positively, some other special form of infection. 

Laboratory investigations have proven that no physician, without the 
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Bid of the microsoope, can be absolutely certain of hia diagansia in any 
form of angina, although pieBumably his opiniuti is correct in a great 
majority of cases. Fatal cases, simulating, clinically, a type of diphtheria, 
may not be that disease at all, but due to some other form of infection. 
Likewise what may appear to be a simple tonaillitia may be a mild form of 
diphtheria. Many eaaes have been exatnined bacteriologieally in the labor- 
atory of this board, as well as in other laboratories, that prove this asser- 
tion. 

An interesting and valuable report has been made by Dr. B. H. Stone, 
bacteriologist of the Vermont Stat« Laboratory of Hygiene, on the study 
of 81 cases of sore throat, in which 44 showed a membrane, and the 
cultures were sent to him as suspected diphtheria. Not one of these 
cases proved to be diphtheria, although the clinical symptoms were very 
marked at the onset of the cases, but no organisms resembling the diph- 
theria bacillus were found. The infection was found to be due to a 
peculiar diploooccus. A few similar results have been observed in the 
laboratory of this Board. It follows, as has been stated, that the nature 
of such, and similar cases, can be determined only by bacteriological inves- 
tigations. 

tin the last report of this Board was given a list of tbe stations through- 
*rat the state where bacteriologital outfits of various kinds were to be 
found. The list has been considerably increased since that time, so that 
at the present time these outfits may be obtained at nearly every drug 



Id towns where there is a resident physician, but no drug store, i 
■will be sent directly from the laboratory upon request. 



itfits 



BACTERIOLOGICAL EXAMINATIONS IN CASES OF SUS- 
PECTED TYPHOID FEVER. 
During the fiscal year 1903, 199 Widal test examinations were made in 
suspected typhoid fever cases, representing 166 patients. The test resulted 
positively in 66 cases, and negative in 100. In 1904, 233 examinations 
were made, representing 194 cases, which resulted positively in 68 cases, 
and negative in 126. The following tables give the facts more in detail : 
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TYPHOID EXAMINATIONS, 1904. 
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TYPHOID BXAMINATIOHS, WtU.—OonelwIed. 
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The total number of examinations for the two years embraced in this 
report was 432, the blood for examination being taken from 360 patients, 
with a result of 134 positive cases, and 226 negative. Of the patients, 209 
were males and 149 females; two, sex not stated. The ages of the 
patients were as follows ; one to ten, 33 ; ten to twenty, 78 ; twenty to 
thirty. 111 ; thirty to forty, 67 ; forty to fifty, 30 ; fifty to sixty, 15 ; sixty 
to seventy, 11 ; seventy to eighty, 4 ; age not stated, 11. 

We believe that the importance of the Widal Test, especially in cases 
where the diagnosis is somewhat doubtful, is not generally recognized, for 
in many such cases it determines the nature of the disease, which knowl- 
edge is of considerable importance, particularly if the reaction is positive, 
in that it gives the physician and the health officer all the evidence re- 
quired in safe-guarding others against the spread of the disease. The 
physician understands better how to treat his patient, insists that disinfec- 
tion of excreta shall be carried out, and takes all the protective measures 
known to limit the disease to that individual case. 

Concerning the Widal reaction, every physician should understand that 
certain exceptions to the rule are not to be entirely ignored, and that what- 
ever result is reported these should be taken into consideration. The 
more prominent exceptions to be noted are : 

First. The patient may have typhoid fever and the blood not give the 
Widal reaction. 

Second. The Widal reaction may take place in other conditions than 
typhoid. 

In over 3,000 cases of supposed typhoid fever collected by Cabot five 
per cent, failed to give the reaction in any stage of the disease, and in a 
large number of cases, not typhoid, two per cent, gave positive reactions. 
Park gives positive results in a large series of cases, by periods, as fol- 
lows: 

During the first week in 20 per cent, of' the cases. 
During the second week in 60 per cent, of the cases. 
During the third week in 80 per cent, of the cases. 
During the fourth week in 90 per cent, of the cases. 
During the second month in 75 per cent, of the cases. 

Some of the conditions other than typhoid that have given a positive 
reaction, as reported by creditable authorities, are malaria, pneumonia, 
tuberculosis, otitis, influenza, typhus, meningitis, measles, normal serum. 

It will therefore be seen that the laboratory report upon a specimen of 
supposed typhoid blood, whether positive or negative, must be considered 
in connection with the clinical aspects of the case, bearing also in mind 
exceptions as have been noted. Viewed from such a standpoint the 
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Widal test may be of inestimable service in aiding the physician in amv- 
ing at a correct diagnosis. 



EXAMINATIONS FOR MALARIA. 
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MISCELLANEOUS EXAMINATIONS. 

Pus for streptococci : four ; positive, three ; negative, one. 
Tissue for tuberculosis : seven ; positive, five ; negative, two. 
Faeces for tuberculosis : three ; all negative. 



DIPHTHERIA: ITS RESTRICTION AND PRE 

VENTION. 



diphtheria: 



ITS 



Restriction and Prevention 



ISSUED BY THE 

State Board of Health 

OF NEW HAMPSHIRE. 



Issued for gratuitous distribution throughout the state. 



NOTE* 

This dooiiment is published for general distribution among the 
people of New Hampshire, in order that a wider and more general 
knowledge of the means and measures necessary to the restriction 
and prevention of diphtheria may be disseminated. 

Local boards of health and physicians are requested to see that a 
copy of this Bulletin is placed in the hands of every family in which 
a case of diphtheria appears. It is also recommended that families 
living in the immediate vicinity of a case be supplied with a copy. 
At such a time greater interest is taken in everything that has a bear- 
ing upon the subject, hence the information which this circular con- 
tains will be more carefully studied and its recommendations more 
firmly fixed in mind. 

Copies will be furnished for the purpose stated upon application 
to STATE BOARD OF HEALTH, Concord, N. H. 

* Ten thousand copies of this document were printed in pamphlet form by the Board in 
March, 1904. Over 6,000 copies have already been distributed. 
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I AlpbUierla Is a contagious and fnfecllous disease. CMldrea are 1 

jpeptible to it than adnlts, although persons in all periods of life fall viotima to it. 

Its greatest mortality is in children between two aud ten years of age. 

Membranous cronp Is another form of diphilierla (laryngeal diphthi 
membrane, or exudation, being liniited to the npper part of the windpipe. Mem- 
branoBB cronp, or diphtheritic cronp, and diphtheria are the sBjne disease, dif- 
fering only in mamfeatatious; therefore the same precaations apply in either 
case. The disease is caused bj a germ which finds its way to the throat or apper 
air passages (and cxeeptionaliy to other mnoous eurfaoea) aud grows, forming 
the membrane aud creating a poison which is absorbed by the system, producing 
the characteriMtic constitutional sympioms with attendant dangers. 

The disease is spread by this ferm, which erista \a immense numbers in the 
seoretionB of uose, throat and mouth, and from which persons and things be- 
come infected. The germ may live for a considerable period of time in clothing, 
rags, on toys, dishes, furniture, carpets, and, iu fact, on almost anytiiing that 
has been brought iu contact with the patient of the siok-room. The disease is 
propagated iu the body, aud is spread froui person to person, either directly or 
indirectly, tiu\)ugh infected persons or things. 

The g^erms may be carried la the throat or nose, in exceptional casea, for two or 
tiu-ee weeks, sometimes longer, after the patient appears to be entirely well; 
likewise other members of the fajaily or the nurse may have an infected throat 
without contracting the disease, and in this way act as nneonscious carriers 
of it. 

Formerly It was supposed that diphtheria might arise, de jioin, from filthy local 
conditions, bnt modern researches have disproven this theory; however, that 
scarcely lessens the importance of sanitation. Nothing favors the invasion or 
intensifies the ravages of the disease so much as unsanitary cnvironmenta, and 
BO often has this been observed that diphtheria has sometimes beeu called a filth 
disease. Soil oonditiona which cause dampness of habitations, undrained cel- 
lars, neglected sink drains, cesspools and privies, sewer gas, unventUated rooms 
without soulight, polluted drinking water, in fact all unsanitary conditione 
conduce to this malady by depressing the vital forces of resistance, thus prepar- 
ing the mucous membrane of the respiratory tract for the more favorable recep- ^^^ 
Itlon of the organism of diphtheria. ^^^^^| 
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It sbould be borne in mind that diphtheria may exist in any degree of severity 
from a simple sore throat, scarcely noticeable, to that of the most malignant 
type. 

Tbe slightest sore throat should not be neglected, especially when diphtheria 
exists in the vicinity, and particularly if there is any probability, or even possi- 
bility, of there having been exxx>snre to the infection of the disease. Not infre- 
quently have so-called cases of tonsillitis and pharyngitis been proven, npon 
bacteriological examination, to be diphtheria. 

The schoolroom is an open field for infection.* A greater number of cases occur 
in autumn, following the opening of public schools, than at any other period of 
the year. Schoolroom outbreaks are not uncommon. A single infected pupil 
may communicate the disease to the extent of starting an epidemic. The ave- 
nues of infection are many: using the same drinking cup, exchanging x)encils, 
books, chewing gum,t kissing and other practices. 

Diphtheria is^ without doubt, sometimes spread by a person who has recently 
had the disease, and who has been discharged from all restrictions as fully re- 
covered without a bacteriological examination to determine whether or not the 
germs still remain in the throat — as they sometimes do for several weeks follow- 
ing apparent recovery. 

No child who has a sore throat of any kind should be allowed to attend school, t 
Whenever diphtheria is present in the town or locality, the mildest form of sore 
throat should be looked upon with suspicion. It would be better to call a physi- 
cian in such cases if there is any reason to believe that the disease is diphtheria; 
but if no physician is in attendance, the Board of Health must be notified of the 
suspicion. § 

* Several cases of diphtheria appeared among the papils of a certain school in this state. 
It was evident that the infection was received in the schoolroom, therefore a physician was 
engaged to make a daily inspection of the pnpils. One child with a slight redness of the 
throat was sent home. The child was not ill; was apparently as well as usual; the parents 
protested. To determine whether or not the case was diphtheria, swabs were sent to the 
State Laboratory of Hygiene. Following is the record : 

November 20, child sent home from school. November 21, diphtheria bacilli found in 
throat. November 28, ditto. November 28, ditto. November 30, ditto. December 1, ditto. 
December 2, diphtheria bacilli not found. December 8, bacilli not foui;id. 

Here was a child carrying the germs of diphtheria in its throat for eleven days after dis- 
covery, with no clinical symptoms of the disease. Other cases similar to this have been 
observed. 

Doubtless unsuspected and unrestricted cases of this character have spread the disease 
and are sometimes responsible for epidemics among school children. 

t The Board of Health of the city of Manchester recently reported it as the opinion of 
that board that a schoolroom outbreak of diphtheria in that city was due chiefly to passing 
from person to person a stick, upon the end of which was a ball of candy, each testing its 
saccharine qualities. 

t " Sbot. 7. [Chapter 16, Laws of 1901.] No parent, guardian, person, or persons having 
the custody of any child shall permit such child,if infected with any communicable dis- 
ease, or has been exposed to such, to attend any public or private school.'' 

§ Sect. 2. [Chapter 16, Laws of 1901.] Whenever any person knows or has reason to be- 
lieve that any member of his family or household [boarder, roomer or visitor], has either 
smallpox, diphtheria, membranous croup, scarlet fever, typhoid fever, measles, or any 
other malignant communicable disease, he shall, within twenty-four hours, if no physician 
is in attendance, give notice thereof to the local board of health of the town or city in which 
he resides, or by a communication addressed to the board of health and duly mailed within 
the time specified." 
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MANAGEMENT OF OASES. 

1 . Wben a child or jonng person ie taken with sore throat, especially if accom- 
panied with fever, it shonld bo separatert from all others until It be aficertamed 
tiat it is not diphtheria, particnlorly if the disease exists in the town or vicinity. 

2. Every person known to have dlphltierla ehonld be iHolated immediately from 
tlie public, aiid all members of the family excepting those neceasary to attend the 
case, and no one else ahonld be allowed to visit the patient. The mother, or 
nurse, ahonld not mingle with other members of the family if avoidable; if not, 
they should wear a washable garment completely covering the body, with a cap 
to cover the hair, both to be removed when leaving the room. 

3. If the case is believed to be diphtheria, and no phynioian lias been called or is 
to be called immediately, the board of health must be notified of the case.* 

4. The patient's room should be as far from the family rooms as possible, pref- 
erably in the npper story, and shonld be prepared by removing all superflnouB 
fnrniture, carpets, curtains, extra clothing, books, etc., and all other articles 
SOT NEEDED in the room. An abondancb ok FKB.-in air should be provided 
withont subjecting the patient to drafts. 

6. II Is the daty of the attending physician when first called to a case, if the 
local board of health cannot take charge of it immediately, to place the premises 
in qnarantine if the public is likely to be endangered. t 

a. AH dlsctaarscs from the throat, mouth, and nose are very dangerous, as they 
are the carriers of the diphtheria bacilltiB in vast numbers. They shonld be 
received upon rags, or pieces of cloth, and if not immediately burned, shonld be 
immersed in a disinf Rctant aointiou. (See disiiifectaiits to be employed. ) 

T. All discharges from the kidneys and the bowels are dangerons, and should 
pass into vessels containing a disinfectant solution, and shonld remain there 
for an hour or longer before being disposed of. Vomit«d matter should be 
received in a vessel containing a like solution. The disinfectant solution shonld 
always be at haiid ready for nse. 

8. Theclothlng:, bed linen, towels, etc., used by the patient should, before being 
taken from the room, be placed in a tub or pail containing a disinfectant solu- 
tion (see disinfectants to be employed), and allowed to remain there a few 
hours, when they may be removed to the wash-room or laundry. 

B. Knives, forks, spoons, glasses, cups, saucers, plates, napkins, in fact all arti- 
cles nsed by the patient should be immersed in a disinfectant solution before 
being removed from the room. Dust and dirt should be removed by a cloth 
dampened with the disinfectant solution, as dusting and sweeping are objec- 
tionable. 

10. Nurses and attendants should be required to keep themselves and the 
patient as clean as possible, and their hfuids shonld be frequently washed in the 
disinfectant solution. 

• See footnote (Sect. 3), page 28. 

t" Section 1. [CbHp. 16, Laws ot tMl.] A phyHtclBS called oponto attend a sick person, and 
I be of a coataKioaa or infectious cbaracter and the 
d thereby, may quuramlne such perBOD's residence 
d report the fact to the board of health. Snch qitsrantlne abSilI contlnae In force 
ird of health." A poaket qnarantine placard for above 
3 physician npon application to State Board of Health. 
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11. All persons recovering from diphtheria sbonld be considered dangerous for 
Beveral 'weeks froia the beginiiiug' of the disease, or mitU bacteriological e: 

19 cf the throat have proven the patient to be tree from the baoilliis of the 
disease. Patients who hare not had such examinations, showing them to be no 
longer liable to communicate the disease to others, should not be allowed to 
attend school, chnrch, or to appear in pnbUc until after the throat and any sores 
that may have appeared on the lips or nose have entirely healed, nor until in the 
jndgmeiit of a careful and intelligent health ufticer or physician he can do so 
without endangering others, uor until after all of his clothing that has been 
exposed to infection has been thoroughly disinfected— and this without regard 
to the time which has elapsed since apparent recovery. 

The practice of requirlnir patients who have had diphtheria to be held in quar- 
antine a certain number of days or weeks, without respect to the type of the 
disease or other considerations, is nnscientiflc, and in some instances allows the 
release of the patient before the throat is free from the germs of the disease. 
In other cases the patient is held in isolation, with attendant e^rpenses, etc.. 
longer than is necessary. 

Wc therefore reconunend and strongly urge that bacteriological examinations 
be required for release purposes, commencing the examination a week or ten 
days after the patient is convalescent and apparently free from the disease, and 
that two or, better still, three negative results be required from swabs taken on 
successive days. In the event that this method of determining the time when a 
patient may be safely released from quarantine cannot be carried out, the case 
should be held for at least two weeks after all symptoms of the disease have 
disappeared. 

12. The bodies of persons dead of diphtheria shonld, preferably, be wrapped 
in a sheet saturated with one of the disinfectant solutions and immediately 
buried; but should there be any good reason for any other course, a licensed 
embalmer should be employed, who will prepare the body for interment or for 
transportation according to the rules and regulations in force to govern the 
preparation and transportation of the dead. 

DUTIES OF THE LOCAL BOARD OF HEALTH. 

Upon receiving notice of the existence of a case of diphtheria, the local board 
of he^th has important duties to perform inunediately and also dnring the con- 
tinuance of the case and until the patient has fully recovered and the premises 
have been disinfected, all of which duties may be summarized as follows: 



neocssary, must be oonspio- 



(a) The premises, or such part of them as may b 
noualy posted with a placard reading as follows: * 

* "Sect. 4 [Chap. IB, Laws ol IBOl]. Whenever a hoase, ti 
quarantine, a placard »haU be posted In a. canaplcnons posllion, clvlag the name of the 
(ilaeaae and also oontaining the following quarantine order; 'All peraons are atrlolly for- 
bidden to enter or leave these premisea witbuut special pemdC Irom the board of h 
All persons are strictly forbidden to remove tbia card without orders from Che board of 

fnmiahed free of expent 
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All persons are strictly forbidden to enter or leave these p 
■without a speoial permit from the board of health. 

All perBona are strictly forbidden to remove this card without orders 
from the board of health. 

Any perxou vioiatiug these regulations will be prosecuted according 
to law. When danger of oommuuicating the disease has passed this 
card will be removed. Per order. 

(Signed) Board of Health. 

(b) Order prompt and thorough isolation of those infected with diphther 
and see that the order is thoroughly enforced. 

10} Promptly investigate the origin of the case, with a view to restricting Q 
spread of the disease. 

(d) See that no person or family iu quarantine suffers for want of attendanta 
or supplies.* 

(e) Notify the board of education and the teaohera that children from infected 
premises are prohibited from attending school, and request the teachers to report, 1 
to the boaxd any cases of sore throat among pupils. 

(f ) Public fuuerala of persons dead of diplitheria are strictly prohibited. 

(g) See that the premises, clothing and all other articles liiely to be iufectddi | 
are thoronghly disinfecteil before the quarantine is released and before allowing 
thejn to be nsed by other persona. f 

(h) Report to the State Board of Health weekly, upon blanks furnlBhed for 
1 1 that purpose, t 

!■ ANTITOXIN. 

^^ It is now the prevalent practice in this state for local boards of health to fufr^ 
nish, at the expense of the city or the town, all the antitoxin required to be used 
in families not able to pay for the same. 

We recommend such action to all boards of health. The oho of antitoxin is of 
snch unquestioned value that boards of health are justified iu furnishing It, not 
only as a remedial agent, but as a measure in the interest of monioipal economy. 



• " chap. 100. Lawa of IBM: BBrrion I. Whenever any person or family Ib plaoed in qaaran- 
tine by a board at healtb. To protect the public agalnit amallpoi. acarlet fever, diphtheria, 
or any otber danserons Infectloaa or coDtsgloui dlqeane. It ahnJI be the dnty of aald bnaril 
t« asBlaC BUGh person or family while In qnarantlne fn Bach mahner so In the Jadgment of 
the board may be deenked wlae or neccBBary. 

" Sect. Z. All exiieDsea tbD4 iDcnrrod. or aach pan thereof aa the board may determine, 
shall t>e deemed a legitimate eipendltore tor the proteotlon of the pabllo haalth aod Bhall 
be charged to the aeeonnt of InoldeDtal eipensesa, hat not to «Dy Indigent or pmipep bo- 
coant. nor ahall BDch eipendltore be constmed lo mean a pabllo aid to the perenn ur per- 
sona so quarantined sad a»isted. □ulesB such pernon or persona are already panpera M 

f ■' Sect. 6 [Cbap. IS. LavB of IMl]. At a proper time after the convalesoenoe or death of 
he infected person or persona, the board of health shall canse the Infeoled premises to be 
tboroaghly disinfected aod cleuiiied,ao as effecta ally to destroy all contagion, said work 
to be carried one according to methods Indorsed and recommendad by (he state board of 
health, after which the aald premlaes;mBy be released from quarantine." 

*"Sect. s [Chap. IB. Laws of iMl]. Upon the appearanoe of either of the diseases named 
In section Z in any town or city In the state, the bosrd of health shall make an Immediate 
report to the stale board of health upon blaaka famished for that purpose, sad shall there- 
after make a veeUy report m long as the disease oontlnaes, stating namher of tosses, nam- 
ber Dt Infected houses, fatality, and SDCh other facts as may be required by tbe state board 
of healtb." 
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BACTERIOLOGICAL EXAMINATIONS. 
AU cases clinically appearing to be diphtlieria should be treated as such from 
the first ; hot it uot infrequently happens that a microaoopic examination is 
necessary to determine whether certain inflammatory conditions of the throat 
are diphtheria or not. To aid the physician and the health officer in this direc- 
tion the State Laboratory of Hygiene is provided with two bacteriological labora- 
atories, one at Concord and the other at Hanover, both ander the saperrision of 
the State Board of Health, and from which outfits for the collection of speci- 
mens for examination have been sent to most of the drag stores throaghont the 
state, for the convenienoe of physioiana, The esaminationa are made free of 
charge. 

DiaiNFEOTANTS. 

Next to isolation, disinfection is of the most importance in restricting tiie 
Hpread of diphtheria. By the intelligent use of disiiifeotants the family and the 
public are protected against the infection of the disease. 

Much of the so-called disinfection practised in families is wholly ineflcieut 
and useless. The burning of coffee, tar, anlphnr, or other substance in the sick- 
joom or in any other part of the house or premises in the presence of the patient 
or other persons operates, at most, only as a deodorizer, and does not destroy the 
germs of the disease. 

It should also be known that many of the preparations offered for sale as dis- 
infectants, germ kDIers, etc., are worthless, or nearly so, and should never be 
relied upon. 

Reliable formulas are given by which a family may make diainfeetant soln- 
tious possessing the required strength and efficiency, and at much less 
than ia asked for proprietary preparations. 

DISINFECTANTS TO BE EMPLOYED. 

For general honsehold purposes during the continuance of a case of diphtheria, 
or at other times when needed, the following formulas for disinfectant solutions 
are both satisfactory and cheap : 

Solution No. 1. 

Chloride of lime (bleaching powder), one pound; water, tiiree gallons. Mix. 
Cost, about three cents per gallon. 

Care should be taken to obtain /res/t chloride of lime. 

This solution is so cheap that it can be used with great freedom, and it is one 
of the best diainfectanta known. A quart or more per day may be used in an 
offensive vault, and such quantities as may be necessary in other places. It may 
be used in a sprinkler in stables and elsewhere. In a sick-room it may be nsed 
in vessels, cuspidors, etc. Sheets and other clothing used by the patient may be 
ifomersed in a pail or tub of this solution, diluted (one gallon of solution to ten 
of water), for two hours, or till ready for the wash-room or laundry. This solu- 
tion is non-poisonous and does not injure white clothing. 

It may also be used for washing the hands or other parts of the body which 
may have been exposed to infection froni excreta, etc. 

, For a free and general use in privy vaults, sewers, sink-drains, refuse heaps, 
Bibles, and wherever else the odor of the disinfectant is not objectionable, this 



K 



i 



DTPHTHBRIA: RESTRICTION AND PREVENTION. 245 



js oae of the cheapest aad luoBt effective dismfectants aud germicideH available 
«■ general nae. It should be naed bo freely as to viet everything required to be 
ainfected. Its oilor doeB not diainfect^only covers ap other odors. 

Soiutioii X(i, J. 

Corrosive snblinwte, one onnce ; permanganate of potash, one ounce ; ivater, 
eight gatlona. Mi" and dissolve. Label Poison. Coat, two to three cents a 
gallon when chemiisals are bouRht by the pound. Stains fabrics, etc. 

Use the same way and for the same pnrpose as No, 1. The only advantage 
this has over No. 1 is the fact that it possesses no odor. It is poisonous, but its 
bright purple color will prevent its being mistaken for any other solution. It 
should be used in vessels, cuspidors, etc., in case of infections or contagions 
disease when solution No. 1 is objectionable on account of its odor. It is not so 
good a disinfectant for vaults, sink-drains, sewers, etc., as the chloride of limt; 
solution. It should not be kept in metallic vessels. 
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Solulion Xo. .i. 

Dissolve one drachm (60 grains — 1.8 ounce) each of oorrosive sublimate and 
inuriate of ammonia in one gallon of water. Dissolve in a wooden tub, barrel, 
or pail, or an earthen crook. Label, Poison. Cost, about the same as No. 3. 

Use for the disinfection of soiled underclothing, bed linen, etc. Mix solution 
with equal quantity of water and immerse articles tor four honrs. Then wring 
them out and boil them. 

Mixed with an equal quantity of water the solution is useful for washing the 
hands aai general surfaces of the bodies of attendants and convalescents. The 
latter only hy direction of the physician. • ^ _ 



Solution No. 4. « 

i. OF LIME (QmcK LIME). 

a quart of freshly burnt lime (in small pieces) with three fourths of a 



Slake e 
quart of water — or, to be exact, 60 parts of water by weight with 100 of 1; 
dry powder of slaked lime (hydrate of lime) results. Make milk of lime not 
long before it is to bo used by mixing one part of this dry hydrate of lime with 
Ight parts (by weight) of water. 

Air-slaked lime is worthless. The dry hydrate may be preserved some time if 

tt is enclosed in an air-tight container. Milk of lime should be freshly prepared, 

nit may be kept a few days if it is closely stoppered. 

Qnlck lime is one of the cheapest of disinfectants. This solution can take the 

KNdaoe of chloride of lime, if desired. It should be used freely, in quantity equal 

at to the material to be disinfected. It can be used to whitewash ex- 

E'posed surfaces, to disinfect excreta in the sick-room or on the surface of the 

T'gTound, in sinks, drains, stagnant pools, etc. 



mvlio: 



No. . 



I Soltttion of formaldehyde (formalin), six ounces ; water, one gallon. Mix. 
et, eight or ten cents. Contains a little less than two per cent, of formalde- 

This solution m^y be used in the same manner as those above described. It 
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haa the advantage of not bleaching fabrics, and is especially good for washing 
famitnre, woodwork, etc 

The disinfectiug solntions above given are for use in connection with the 
patient dnriug illness, and for snch general family nse as may be indicated. 
In other words, nothing should be allowed to go from the sick-room nntil after 
it has been disinfected with one of these solntionB. It should be one of the 
unceasing duties of the nnrso or other person oi persons attending the patient 
Co see that disinfection as herein indicated is carried out daily and to the 
ininutest particolar. 

DISINFECTION OF ROOMS, OLOTHING, ETC. 

After the termination of a case of diphtheria, it is the dnty of the local board 
of health to see that the infected room, or rooms, together with all fornitare, 
clothing, and all other articles that may have become infected sre thoroughly 
disinfected.! 

PREPARATION OF ROOMS. 

Whether formaldehyde or sulphnr is to be used to disinfect the rooms, eon- 
tents, etc., it is necessary first that the windows, doors (with the exception of 
the one which is to give exit to the operator), registers, openings into chinineya, 
keyholes and all other apertures through which air can pass s^a ll be sealed. 
In other words, the rooms should be made aa nearly air-tight as possible. 
Gummed paper, put np in rolls, is ma^le for this particular purpose. In lieu of 
it, however, comcoon newspaper, cut into narrow strips and thoroughly wet, 
may be used, as it will remain in position long enough for the purpose. The 
paper used for sealing the cracks, whether gummed or not, shonld be wet with 
a solution of formaldehyde (Solution No. 3), in order to disinfect the aurfacea 
upon which it is to be pasted. 

All surfaces should be exxnsed as much aa possible ; closet doors opened and 
their contents, together with the contents ftf drawers, removed, scattered about, 
and the drawers left open ; mattresses set on end, piUows, bedding, clothing, 
etc., suspended from lines stretched across the room or spread out on chairs or 
other objects so as to expose aU sides ; books opened and the leaves spread — in 
short, the room and its contents so disposed as to secure free access of the gas to 
all ports as fully as possible. Upon this preparatiou largely depends the 
thoroughness of the disinfection. 

DISINFECTION BY FORMALDEHYDE (OR FORMALIN). 

Formaldehyde has been exteusively used in this state following smallpox, 
diphtheria, scarlet fever, and other diseases with complete saccess. Indeed, so 
much so that we regard it aa far superior in every respect to sulphur. All floors, 
carpets, upholstered furniture, etc., should first be sprinkled, or sprayed, with 
w^ter to the amount of a pint or two to each thousand cubic feet of space, for 
the reason that a certain amount of humidity adds greater effectiveness to the 
action of formaldehyde. The room shonld he warm, about 70° F. 

Our experience has proven the so-called "sheet process" to be thoroughly 
eflcient, the only apparatus required being a spray-producer, or sprinkler, thus 
saving an expensive outfit and dispensing with the use of fire. The process is 
substantially as follows : 

For every 1,000 cubic feet of space in the room is suspended, by one edge, an 
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itnaiy bed sh.e«t (3xS>j yardsl from a line Htretched across the middle of the 
Properly Bprinkled this will carry withont dripping eight (8) otmcee of 
the 40 per cent. Bolution of formaldehyde — which ie snfBcie^t to dis- 
,000 cnbic feet of space. As many sheets as necessary are nsed, bunf; at 
equal distances apart. The ordinary, rather coarse, cotton sheet shonld be used 
in order to secnre rapid evaporatinu. 

The sprinkling is done by means of ft sprfty prodncer, as it is fonnd by long 
experience that the freest evolntion of the gas, with the minimnm production of 
Xnraform, is secnred from very minnte drops of the solution, individually 
scattered on the evaporatiug surface — not touching or running together. 

When all is in readiness in the room, the disinfentor ties a damp towel over 

bis month and nose, and, beginning with the sheet farthest from the door of 

;, rapidly sprinkles each sheet on his way oat, being careful to spray evenly 

The evolution of the gas is so rapid that the air becomes irrespirable in about 
three minutes, so that quick action is necessary. It has also been found neoes- 
sary to i»rovide the operators with surgeon's rubber gloves to protect the hands 
and wrists from the spray. 

The room is left closed not less than five hours, after which it is opened up aa 
freely as possible to light and air ; the family is instructed to have aU woodwork 
scrubbed with soap and hot water or with the Solution No. 8 or Solution 

fo. 6. 

SULPHUR FUMIGATION, 

Fumigation with sulphur has long been regarded as a reliable method of 
disinfection, but it has been largely superseded by formaldehyde. However, 
it may be used when thought advisable and nnder certain conditions. It has 
the disadvantage of being a bleaching agent, and might, therefore, destroy 
many articles of furniture, clothing, etc. In old buOdings, lumber camps, and 
other places where it is impossible to seal the room or infected area, sulphur 
famigation may have sonie advantages, in that a large amount may be con- 
anmed, thereby perhaps securing greater penetration and possibly with more 
effective results than could be obtained with formaldehyde. 

The method of preparing rooms and distributing articles therein is the same 
as described above, with the exception of such as would be ruined by sulphur 

Close the room as tightly as possible, place the sulphur in iron pans snpported 
by bricks placed in wash-tubs containing a little water ; set it on fire by hot 
coals, or with the aid of a spoonful of alcohol, and allow the room to remain 
closed for twenty-four hours. For a room about ten feet square, at least three 
pounds of sulphur should be used ; for larger rooms, proportiionally larger 
qoantaties. Heavy woolen clothing, silks, furs, stuffed bed covers, beds, and 
woolen articles, which cannot be treated with disinfectants, should be hung in 
the room during fumigation, their surfaces thoroughly exposed, and their 
pockets turned inside out. Afterward they should be hung in the open air, 
beaten and shaken. Pillows, beds, stuffed mattresaes, upholstered furniture, 
etc., should be cnt open, and their contents spread out and thoroughly 
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famigatied. Carpets are best famigated on the Qoor, bat they should afterward 
be removed to the open air aud thoroiighly beateu. 

It ahoold be borne in mind that membraaons croup and diphtheria, are now 
considered to be the same disease, differing only in symptoms. Under these 
two classifications there were recorded 3,2T9 deaths in this state from 18S3 to 
1903, iuclDsive. Of this namber. over one third, or, to be exact, 1,124, died of 
the crouponfi form of the disease. These figures show an average of 164 deatbg 
annually from these two forms of the disease. 

Boards of health must carry out the necessary disinfection aft«r a case of 
diphtheria. Thix work most be done by the board of health itself, and not be 
left to the family. (See section 6, near bottom of page 343. ) 

The period of incubation in diphtheria may vary from several hours to a 
week, the usual time being from two to five days. 

Diphtheria is so widely distributed a disease that it may appear at almost any 
time in any commnnity, therefore symptoms of it should receive immediate 
attention, and especially if tlie disease is known to esisC in the locality. 

The term " diphtheritic sore throat " is a misnomer in every particular ; it is 
unscientific aud misleading as ordinarily applied. The patient either has or has 
not diphtheria. The kind of infection that exists in a mild soie throat caftnot 
be positively determined by its appearance. It may be tonsillitis, or it may be 
diphtheria ; therefore snch cases should not be neglected. 

The following, which occurred during the present month, wiD serve as an 
illustration : There were several cases of mild sore throat in a family in this 
state. After a few days a physician was called in and pronounced the cases 
tonsillitis, but took a swab and sent it to the State laboratory of Hygiene. 
A diagnosis was made by smear, and information telephoned to the physician 
within an hour that the case was diphtheria. Two hours later the physioian 
telephoned that the child was dead. 

Statistics covering many thousand! of cases in which antitoxin has been naad 
prove beyond all controversy its remedial and preventive value. AH families 
should, without the least hesitancy, acquiesce in the physician's snggestion that 
antitoxin be administered. 

Physicians are invited to avail themselves of the opportunities of the State 
Laboratory of Hygiene in the diagnosis of doubtful cases. Ontfits may be 
obtained at almost all the drug stores, or they will be mailed direct upon 
application. 

Local boards of health are nrged to require at least two negative bacterio- 
logical examinations aft«r the patient is convalescent, before disoharging a case 
from quarantine. This method where tried has been found not only to shorten 
I very marked degree the length of quarantine in some cases, but it also 
ensnreB greater safe^ to the public. 
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Pets of all kinds should be excluded from the room in which there is a case of 
diphtheria. Dogs and cats may readily carry the infection to others. 



The law which requires physicians to report every case of diphtheria to the 
local board of health is as follows : 



«« 



Sbot. 8. LChap. 110, Pnblio Statates.] It shall be the daty of every physician who attends 
npon any person Infected with the amallpoXf the malignant cholera, diphtheria, scarlet 
fever, or other malignant pestilential disease, to immediately report the same to the health 
officers or the selectmen of the town; and if any physician shall neglect so to do he shall 
forfeit the snm of one hundred dollars, to be recovered by snch health officers or selectmen 
In the name of the town." 
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Hitherto there haw been but little authority in tliis state to protect the 
public against the dangers of contaminated water snppliee. It is true 
that local boards of health have had the right to close polluted wells or 
springs under certain uonditiona, upon the approval of the State Board of 
Health, hut there was no provision adequate to meet exigencies of greater 
magnitude along these lines. Corporations might supply the public witli 
a dangerous water with impunity so far as any local or state authority 
oould interfere. 

To meet this condition the recent Legisi^fture enacted a m.easure giving 
the State Board of Health power to prohibit the use of such supplies under 
heavy penalty, and giving the Superior Court jurisdiction in equity npoa 
application of the State Board of Health to enforce its orders. 

The act gives great authority upon the State Board of Health. Fol- 
lowing is the law : 

AN ACT to enable the State Board of Health to prevent contamiuated water 

being furnished for domestic consumption. 
B« it enacU-.d by llie .Stuaie and HoMHf cf Represmtalives in. General Court <:onve»ed: 

Section 1. Whenever the State Board of Health, upon investigation beoome 
satUfled that a well, spring or other supply of water, nsetl for domestic purposes, 
has beoome polluted, so as to endanger the pnbhc health they are authorized to 
prohibit the person or corporation, owning or controlling said supply, from fur- 
nishing- such water for domestii! purposes, until they become satisfied that said 
water supply has been purified and made fit for domestic use. Any person or 
corporation ofBcial or agent violating the order of the board shall be punished 
by a fine of not less than one hundred dollars and not exceeding one thoosand 
dollars for each and every day they continue to furnish water for domestic pur- 
poses after the order of the board has been served upon them. 

Sbot. 2. The Superior Oonrt shall have juriediction in equity upon application 
of the State Board of Health to enforce the orders of said board issned in accord- 
ance with the provisions of section I. 

Sbot. 3. This act shall take effect upon its passage. 

Apjawved, March 3, 1903. 
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SPITTING IN CERTAIN PLACES PROHIBITED BY LAW. 

In the April, 1902, BvMetin^ under the subject of The Spitting Nuisance, 
we said : 

The nasty, disgusting, unnecessary and dangerous practice of spitting on the 
floors of public buildings, stores, sidewalks and certain other places should be 
stopped by the strong hand of the law or by municipal regulation. It can be 
done, as has been demonstrated in many localities. What a spectacle to see long 
skirts trailing through tuberculous sputa, tobacco juice, and catarrhal exx)ecto- 
rations, carrying disease germs perhaps to many households! Although the 
trailing skirt is to be condemned from every standpoint except that of the dic- 
tates of fashion, even the universal adoption of the costume of Pocahontas would, 
not in the least justify the filthy practice. There is no excuse for the habit. It 
is based upon ignorance, thoughtlessness and indifference to decency. Let it be 
stopped. A state law should be enacted making it a penal offense to commit 
this nuisance. 

It is a pleasure to announce that this matter has been duly considered 
by the Legislature, and the following enacted : 

AN ACT to promote cleanliness and to protect the public from the disease com- 
monly known as consumption. 

Be it enacted by the Senate and House of Representatives in General Court convened: 

Section 1. It shall be unlawful for any person to spit upon any sidewalk in 
the compact part of any city, village or town, or in any railway station, hall or 
other public place, or in any street or steam railway car other than smoking 
cars, except into spittoons or other receptacles provided for that purpose. 

Sect. 2. All persons keeping fruit for retail sale adjoining a sidewalk in the 
compact part of any village or city shall provide for public use a suitable recep- 
tacle for waste matter upon the outside of such store luid adjoining or upon such 
sidewalk. 

Sect. 3. Said receptacles mentioned in sections 1 and 2 shall be kept clean 
and wholesome. 

Sect. 4. It shall be unlawful for any person to throw upon the sidewalk, or 
into any public street in the compact portion of any city or village, any waste 
matter from any fruit or any paper or other offensive or unsightly substance. 

Sect. 5. Any person violating the provisions of this act shall be punished by 
a fine not exceeding ten dollars. 

Approved, January 29, 1903. 

It will be seen by a careful reading of the above that this law is specific 
in its requirements, but does not demand anything that any person cannot 
comply with without inconvenience. The law can be enforced if the 
proper local authorities will do their duty, and that, too, without hardship 
to any one. 

Expectorating in such places as are mentioned in this law is a habit and 
nothing else. It is no inconvenience to step to the edge of the sidewalk 
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and spit iuto the Bti'eet. The iieraon who will not ilo that is either 
thoughtless or has no regai'd for decency. 

It will require only a little education and a little effort on the ])art of 
local authoritieH to bring about all that the act coatemplates. 

The title of this law in eigoificant in that it names the one great disease, 
consumption, which is largely iiiBseniinat«d by this filtliy practice. 

That the law can be enforceii lias been demonstrated by municipal 
action in many places outride of thiH state, and in a few localities in it. 
Immediately following the passage of the act placards, stating its provi- 
sions, were posted in the City of Concoi-d by order of the local board of 
health. To give some indication of the results accomplished we quote 
from an editorial in one of the leading papers of the city, written about 
two weeks after the posting of the notices. It says: 

" They don't spit on the sidewalks now ! A wonderful change has come 
over the appearance of the streets. 

*' Formerly, men used to gather in hallways, leaning up agtunst the 
doors and windows on the main streets, and converting the sidewalks 
into cuspidors. If you ai'e out these evenings you will notice that men 
still stand about the streets, but they stand nearer the edge of the pave- 
ment, and BO are able to use the gutter for the puqiose for which they 
formerly used the sidewalk." 

In order to bring about such results the public must necessarily be 
informed of the law, and this can be done by posting suitable notices in 
numerous public places, in the streets, etc., giving the provisions of the 
law, and we would suggest that every local board of health see to it that 
this is done at once. It is one of the greatest sanitary measures that can 
be inaugurated, and it is the duty of every hoard of health to see that 
the law is respected. The police in every town and city shonld be in- 
structed to enforce tJiis law. 

We recommend that local boards see that placards calling attention to 
the law be posted in every city and village in the state. Cards like sam- 
ples given herewith (size 9 x 11 inches) will be furnished liy the Stat« 
Board of Health upon application : 
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SPITTING 

On the Sidewalk or Floor ot 
any car or Public Building is 

rORBIDDM BY LAW 
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It fallowing sutuie; 
o Hptt Upon any aidew&lk. in the 
in onr railway atation. halt, or 
lilway car other than Hmokiag 
B provided for that purpoee, ' 
le sidewalk, c 



The Stale Board of Health calls attention to 

"It Qhall be unlawful for any person ' 
ooDjpact part of any city, village, or town, c 
other pulilic place, or in any street or steam n 
can, except into spittooas or other receptacle 

"It shall be unlawtU (br any persoD to thi 
any public street, in the compact part of any city or village, aoy waste 
matter from any fruit or any paper or other oOteiaivH or unsightly substaooe. 

"Any person Tiolating the proTtsions of this act shall be punished by & 
One not exceeding ten dollaTS." [Ohap. &, N. H. Bees. Laws, 1003.] 
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DE CRACKER 

sur le Trottoir ou sur le Plancher d'au- 
oun Char ou d'une Batiase Publique. 

ABJENPE SIO.OO. 

Le Consell d'Hyglene de i'EUt dppelle lallenUon sur lo sUtul sulvant r 

■■n sera Illegal pour qulconque quo ce aoit de oracher sur aucun trottoir, 
dans la partie compacte d'uae vilie, d'uu village ou dana une station de ohe- 
min de fer, dana une salle ou autre place publique. ou dana aucune rue ou 
dans un char de ebemin de fer a vapeur autre que les chars fumoira. 
dans des crachoira ou dana d'autres receptacles pourrus ~ ' 
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SUSPECTED SMALLPOX CASES. 

It is a fact that smallpox has so rarely occurred in New Hampshire 
until within a few years that a great majority of the physicians of the 
state are wholly unacquainted with the disease, and in the mild type in 
which it has been prevailing recently they are often unable to differentiate 
it from certain types of chicken-pox, or some other eruptive disease. 

It has been the practice of the State Board of Health, when called 
upon, to send some physician who has had a larger experience with the 
disease to make the diagnosis. This practice, heretofore, was not speci- 
fically authorized by public statute, but was ordered by the State Board 
of Health as a public necessity and for the relief of uncertain and doubt- 
ful conditions confronting local boards of health. 

The last legislature enacted the following law, so that now the State 
Board of Health may make such investigations for local boards of health 
under the sanction of the Public Statutes when deemed necessary : 

AN AOT in relation to smallpox. 

Be it enacted by the Senate and House of Representatives in General Court convened: 

Section 1. It shall be the duty of every physician who attends upon any jyer- 
son whom he snsi)ects is infected with smallpox to immediately report the same 
to the health officers of the town in which said x)erson then resides, or if there 
be no health officers, then to the selectmen of the town, who shall immediately 
quarantine such person, and if there be doubt whether such person is suffering 
from smallpox, then said health officers or selectmen shall immediately notify 
the State Board of Health and request it to investigate the case immediately. If 
any physician, health officer or selectmen shall neglect so to do he shall be fined 
the sum of one hundred dollars to be recovered by the health officers, selectmen 
or any citizen of the town in the name of the town and for the benefit of the 

town. 

* 

Sect. 2. This act shall take effect on its passage. 
Approved March 4, 1903. 

MILK AND BREAD TICKETS. 

It is said to have been the practice of milk dealers as well as of bakers 
to sell a certain number of tickets, one to be taken up upon each delivery 
of milk or bread, and that the same tickets have been used over and over 
on their routes, reaching perhaps many families, until entirely worn out or 
their legibility obliterated by filth. Such a package of tickets was exhib- 
ited at a hearing before a legislative committee, and it was the consensus 
of opinion of persons present that they would not care to have such tickets 
left at their houses. The possibility of conveying disease from family to 
family by such tickets seemed apparent to the committee. 

As a substitute for this method two kinds of tickets which seemed to be 
perfectly feasible to use, and of considerably less expense to the dealer, 
17 
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were shown. One had small coupons to be detached for each purchase, 
the other so printed as to have a number punched each time there was a 
delivery. 

After due consideration of the subject in the House and Senate the fol- 
lowing was enacted : 

AN ACT in relation to milk and bread tickets. 

Be it enacted by the Senate and House of Representatives in General Court convened: 

Section 1. ' All x)ersons selling tickets for bread, milk or cream shall use some 
form of coupon ticket which shall be detached by the purchaser as used, or, if 
single tickets be used, they shall be defaced, punched, or cancelled in some way 
at the time of sale and shall not be again used as a ticket. 

Sect. 2. Any person using such tickets a second time shall be fined ten dol- 
lars. 

Sect. 3. This act shall take effect on its petssage. 

Approved March 7, 1903. 

THE TREATMENT OF INDIGENT CONSUMPTIVES. 

A bill appropriating fifty thousand dollars for a state sanatorium for 
consumptives passed both branches of the Legislature, but was vetoed by 
His Excellency the Governor. Immediately after this action the follow- 
ing joint resolution was passed and became a law : 

Joint resolution to provide for the treatment of indigent consumptives. 

Resolved by the Seriate and Hxruse of Representatives in General Court convened: 

That the state board of charities and correction be and hereby are authorized 
to send such indigent consumptive patients as are suitable for remedial treat- 
ment to a sanatorium for treatment. 

Said state board of charities and correction shall pay for the care, treatment, 
and support of such patients only the actual cost of their maintenance in said 
sanatorium and shall report to the governor quarterly their actions in this mat- 
ter. 

Persons in indigent circumstances, who themselves or by their relatives are 
able to pay part of said cost of maintenance, may be admitted to said sanatorium 
and maintained and treated therein at the exx)ense of the state to that extent 
that they cannot by themselves, or relatives chargeable therefor, pay such cost 
of maintenance, when the state board of charities and correction so certify and 
stipulate the proportion the state will assume and pay. 

This act shall not be construed so as to deprive any person to whom aid is ren- 
dered of any rights that he may have at the time of his admission to a sanato- 
rium. 

To defray the exx)enses of such consumptive patients in a sanatorium a sum 
not exceeding five thousand dollars for each of the years 1903 and 1904 is hereby 
appropriated, and the governor is authorized to draw his warrant for said sum 
out of any money in the treasury not otherwise appropriated. 

This joint resolution shall take effect upon its passage. 

Approved April 2, 1908. 
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Some comments upon what was accomplished under the f>royisions of 
the above joint resolution, may be found elsewhere in this report. 

STATE CARK OF THE INDIGENT INSANE. 

It is very gratifying to announce that New Hampshire has, at last, 
adopted a policy for the better care of the indigent insane in the final 
transfer of all such to state care. This work is to be carried out progres- 
sively. The limitation of the number who may receive remedial treatment 
by order of the state board of lunacy has been removed so that the board 
may transfer to the state hospital for remedial treatment at the expense of 
the state such indigent insane persons as it deems best. 

After January, 1905, the board is obliged to transfer to the state hospi- 
tal, pro rata by counties, as many of the insane as accommodations may 
have been provided for. After January, 1909, the state is to have control 
of all the indigent insane. 

The text of the bill is as follows : 

AN AOT to provide for the care and support of the dependent insane by the 
state. 

Be it enacted by the Senate and House of Representatives in General Court convened: 

Section 1. The state from and after the first day of January, 1909, shall have 
the care, control, and treatment of all insane persons who are now cared for by 
the various counties at the county almshouses ; and no county shall hereafter 
establish any asylum or other additional structure for the care of the insane, nor 
after said date maintain any institution for the insane, or be liable for the board, 
treatment, care, or act of any insane person. 

Sect. 2. From and after the passage of this act, the state board of lunacy 
may order the removal of all such dependent insane persons to the state hospital 
for remedial treatment as in their judgment seems proper, and such persons 
shall be supported at the expense of the state from money in the treasury not 
otherwise appropriated. 

Sect. 3. After January first, 1905, as rapidly as accommodations can be pro- 
vided, the state board of lunacy shall begin making transfers from tiie various 
county almshouses to the state hospital, of such insane persons as in their judg- 
ment seem most suitable, and all such patients, after their removal to the state 
hospital, shall be maintained therein at the expense of the state. Such trans- 
fers shall be made by the state board of lunacy pro rata to the population of the 
several counties. 

Sect. 4. This act shall take effect upon its passage. All acts and parts of 
acts inconsistent with the provisions of this act are hereby repealed. 

Approved March 7, 1903. 

MEDICAL BEFEBEE INSTEAD OF COBONEB. 

" Coroner's inquest " is a thing of the past in New Hampshire. The 
office of " medical referee " has been created to take the place of coroners. 
The law provides for the appointment of sixteen physicians for the state 
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to investigate suspected criminal causes of death. It is not infrequently 
the case that such investigations requke a most skilful professional 
knowledge, and it would seem to be almost remarkable that a law which 
placed such investigations in the hands of laymen should have remained 
so long upon the Public Statutes. 

The medical referee system, which has been in operation some years 
in other states, has proven to be far superior to the old coroner system. 

It was rather an anomalous feature of the Legislature that the old 
coroner law was quite extensively amended at the recent session and 
received the governor's signature April 2, 1903, at 10.24 in the morning, 
while the law creating the office of medical referee, which abolished the 
coroner system as well as the amended act referred to, became a law on 
the same day at 1.05 in the afternoon. 

Following is the text of the act : 

AK ACT establishing the office of medical referee and amending chapter 362 of 
the Public Statutes, relating to coroner's inquests. 

Be it enacted by the Senate and House of Representatives in General Court convened: 

Section 1. The governor shall nominate and with the advice and consent of 
the council, shall appoint, in each county, able and discreet men, learned in the 
science of medicine, to be medical referees in such county as they shall reside. 

Sect. 3. The number of medical referees, appointed as provided in the pre- 
ceding section, shall be as follows: For the counties of Merrimack, Cheshire, 
Sullivan, Belknap, Carroll and Strafford, one each. For Rockingham and Coos, 
two each, and for Grafton and Hillsborough, three each; and whenever from ill 
health or absence from the state said referee cannot act, the county solicitor 
shall designate a referee from an adjoining county, who shall perform the duties 
required. 

Sect. 3. Said medical referees shall hold their office a term of five years from 
the time of their respective appointments, but shall be liable to removal from 
office by the governor and council at any time for cause. 

Sect. 4. Each medical referee shall, before entering upon the duties of his 
office, be duly sworn for the faithful performance of his duty, and shall make 
examination as hereinafter provided, upon the view of the dead bodies of such 
persons only as are supposed to have come to their deaths by violence, or unlaw- 
ful act. 

Sect. 5. When a medical referee has notice that there has been found, or is 
lying within his county, the dead body of a person who is supposed to have come 
to his or her death by violence or unlawful act, he shall forthwith repair to the 
place where such body lies, and take charge of the same, and if, on view tiiereof 
and personal inquiry into the cause and manner of death he deems ^ further 
examination necessary, he shall at once notify the county solicitor of said county, 
and upon being authorized by said solicitor in writing, shall make an autopsy in 
the presence of two or more discreet persons, one of whom shall be a physician 
whose attendance he may compel by subpoena, if necessary, and shall then and 
there reduce or cause to be reduced to writing every fact and circumstance 
tending to show the condition of the body and the cause and manner of death, 
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together with the names and addresses of said witnesses giving evidence to 
which record he shall subscribe. 

Sbct. 6. If upon such view, with personal inquiry, or autopsy, as is required 
by the preceding section, said referee is of the opinion that tiie death of the per- 
son was caused by violence, criminal or otherwise, he shall at once notify the 
attorney-general and the county solicitor, and file with each a duly attested copy 
of the record of the case. Also he shall make a return of the death to the city 
or town clerk, as required by the laws of the state, said certificate containing all 
the facts necessary to complete the record as far as possible — ^as well as a per- 
sonal description of the deceased for identification. 

Sect. 7. The attorney-general or county solicitor on receiving the report of 
the medical referee and finding some person or persons are probably criminally 
implicated, shall proceed to execute the laws of the state governing the office 
which they hold, and shall direct the holding of witnesses as they shall deem 
necessary. 

Sect. 8. If a medical referee reports that a death was not caused by violence 
or unlawful act, and the state's attorney or county solicitor is of a contrary 
opinion, nothing in this act shall be construed to prevent either of these officers 
directing an inquest in accordance with this act. 

Sect. 9. The medical referee, with the advice and consent of the attorney- 
general or county solicitor, may, if he deems necessary, call a chemist or other 
expert to aid in the examination of the body or of substances supposed to have 
caused or contributed to the death, and such chemist or other expert shall be 
entitled to such compensation for his services as the medical referee shall certify 
to be just and reasonable. A clerk may also be employed to reduce to writing 
the results of the medical examination, autopsy, etc., and who shall be sworn 
and shall be allowed reasonable compensation. 

Sect. 10. The medical referee, upon the completion of his examination, shall 
deliver the dead body, upon their claim therefor, to one or more of the persons 
hereinafter named, and they shall be entitled thereto as follows: 

First, the husband or wife, as the case may be. Second, the next of kin. 
Third, any friend of the deceased. But, if the dead body is unidentified or 
unclaimed for a period of not less than forty-eight hours following the view 
thereof, the medical referee shall deliver the body to the overseer of the poor in 
the town, or to the county commissioner, who shall decently bury the same, or, 
with the consent of the commissioners or the overseer, it may be sent to the 
medical department of Dartmouth College, to be used for the advancement of the 
science of anatomy and surgery, as provided for by the statutes. 

Sect. 11. In all cases arising under the provisions of this act, the medical 
referee shall take charge of any money or other personal property of the 
deceased, found upon or near the body, and deliver the same to the person or 
persons entitled to the same; or, if there is any doubt regarding to whom it 
shall be delivered, this fact shall be made known to the judge of probate for the 
county, whose directions in the case shall be followed. 

Sect. 12. Every medical referee shall render an account of the expenses of 
each c£kse, including his fees, to the county solicitor, who shall audit and approve 
the same before it is paid by the county treasurer, and the fees allowed the exam- 
iner shall not exceed the following, viz. : For a view and inquiry, without an 
autopsy, five dollars; for a view and autopsy, twenty-five dollars; and for travel 
at the rate of ten cents a mile to and from the place of view. 
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Sect. 13. When it is deemed necessary by the medical referee and county 
solicitor to have a physician or surgeon present at an autopsy as one of the wit- 
nesses, such physician or surgeon shall be allowed a reasonable compensation to 
be audited by the medical referee and county solicitor. 

Sect. 14. Upon the passage of this act, the attorney-general and secretary of 
state shall agree upon the form of record books, blank returns, and other papers 
necessary for medical referees to carry out the provisions of this act, and the 
same shall be printed at the expense of the state and distributed to the several 
referees, who shall take care of the same, entering all the work and reports of 
his office, keeping the books open for the inspection of the attorney-general and 
county solicitor; but whenever a medical referee resigns or is removed from 
office he shall turn all the books and papers pertaining to the office over to his 
successor. 

Sect. 15. Sections 4 and 6 of chapter 212 of the Public Statutes are hereby 
amended by striking out the word "coroner" wherever it appears in said 
sections and inserting instead thereof the words ** medical referee," so that the 
duties required by said sections to be performed by a coroner shall be performed 
by a medical referee. 

Sect. 16. Chapter 262 of the Public Statutes and all other acts and parts of 
acts inconsistent with the provisions of this act are hereby repealed. 

Sect. 17. This act shall take effect upon its passage. 

Approved, April 2, 1903, 1.05 p. m. 

MEDICAL REFEREES BY COUNTIES, WITH POST-OFFICll 

ADDRESSES. 

Rockingham ; Harry W. Newell, M. D., Derry, N. H. ; 

Arthur J. Lance, M. D., Portsmouth, N. H. 
Strafford : John H. Neal, M. D., Rochester, N. H. 
Belknap : Henry S. Beckford, M. D., Belmont, N. H. 
Carroll : Ervin W. Hodsdon, M. D., Centerville, N. H. 
Merrimack : Granville P. Conn, M. D., Concord, N. H. 
Hillsborough : James T. Greeley, M. D., Nashua, N. H. ; 

Marcellus H. Felt, M. D., Hillsborough Bridge, N. H. ; 
George M. Davis, M. D., Manchester, N. H. 
Cheshire : John D. Proctor, M. D., Keene, N. H. 
Sullivan : Henry L. Stickney, M. D., Newport, N. H. 
Grafton : William T. Smith, M. D., Hanover, N. H. ; 

Jonathan M. Cheney, M. D.*, Ashland, N. H. ; 
William J. Beattie, M. D., Littleton, N. H. 
Coos : Ezra M. Mitchell, M. D., Lancaster, N. H. ; 
Louis B. Marcou, M. D., Berlin, N. H. 
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